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EDITORIAL 


“Maybe that’s why we should stop for a moment, and remember Don Drysdale the way 

he was, looking in for the sign with a snarl on his face, and a grin in his heart. He wasn’t 

the best pitcher. Heck, he wasn’t even the best pitcher on his own team (which had a 

fellow named Koufax in its pitching rotation in those days). But he sure did love to 

pitch. 

Granted one request at St. Peter’s gate, Big D no doubt would ask for the ball. 

Sportswriter Randy Smith 
Eulogizing the late Don Drysdale 


(Brooklyn Dodgers 1957-68), 
July 5, 1993. 


Welcome to the first “Special” issue of 
Precision Shooting magazine. We have, 
somewhat facetiously, been calling it our 
“Holidays Special”, but that was merely a 
tie-in with its coincidental appearance in 
the world at the Holiday season of 1993. 

The Special issue (outside of the usual 
subscription rolls) came about because 
we had a good-sized backlog of arti- 
cles... good articles... some of them 
damned good articles... on hand. We’ve 
expanded the magazine to 92 pages as it 
is... and yes, we are planning to go up to 
the century mark for page count shortly... 
within the next 6 or 8 months. 

But, good heavens... what a crew of 
embryo writers have been emerging at 
Precision Shooting in the last year or two! 
| look at most of the newstand gun mag- 
azines, and | have to confess my support 
of a “no confidence” vote. The writers 
tend to be hackneyed... telling the same 


tales all over again. They travel, at great 
expense, to some foreign clime to shoot 
some poor dumb animal that wasn’t 
bothering them or theirs. Or they redis- 
cover the 30-06. Or they take up pages, 
telling why open sights on a rifle are 
probably not the best choice. 

But Precision Shooting writers are... 
different. In the day-to-day world they 
shed real tears, bleed red blood... and on 
occasion they are driven by demons of a 
kind that may stalk all of us. They con- 
fess that a particular rifle took a year to 
build, because that was the only way that 
they could afford it. They have equipment 
problems and reloading problems... these 
real flesh-and-blood people do. They go 
off on tangents, working with some 
screwy wildcat cartridge. If they shoot 
competitively, they tell more tales of their 
disasters than of their victories. They are 
not reluctant to say, on occasion... “l 


don’t know”... a phrase not in common 
usage in other gun magazines. And they 
laugh... at themselves... their foibles... 
their errors... a lot. And in doing so they 
often cause us to smile... or laugh, per- 
haps. As one critic recently remarked... 
“The magazine is saucy and irreverent”. 
But it’s not dull, and our writers are hav- 
ing fun... and (thank heavens) so are our 
readers. 

To just point out a very few articles 
herein... “Secrets of the Houston 
Warehouse” (Dave Scott)... “Bullets, 
Barrels and Beliefs” (Creighton Audette) 
... “Thirty Caliber: Still the 1000 Yard 
Choice at Camp Perry” (Dave 
Milosevich)... 

Go ahead, Pluggy... you find three bet- 
ter rifle articles this month! 

Dave Brennan 


CLASSIC WILDCATS .... PAST & PRESENT 


Richard E. Cundiff 


THE .218 MASHBURN BEE 


Dateline: The Rat’s Nest 

The Winchester Repeating Arms Co. 
introduced the Model 64 lever action rifle 
in 1933, chambered for the .25-20 and 
the .32-20. In 1938 they offered this nice 
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little saddle gun in a cartridge they chose 
to call the .218 Bee. This moniker might 
have been given to the little case 
because it has a little more “sting” than 
the .22 Hornet, which had been intro- 
duced eight years earlier. Even though it 
was based on the .32-20 which was a 
black powder design, the .218 Bee had a 
much stronger case than the Hornet, 
therefore a slight increase in pressure 
added almost 300 f.p.s. to the 45 grain 
bullet. 


Continued on next page 


The .218 Mashburn Bee at left along with 
the factory .218 Winchester Bee. Note the 
amount of brass that is relocated in the 
Mashburn version. No wonder there was a 
substantial loss of brass during the fire 
forming process. 
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CLASSIC WILDCATS 


Continued 


In 1949 the W.R.A. Co. intro- 
duced the Model 43 bolt action 
rifle chambered for the .22 
Hornet and the .218 Bee. There 
were some of these little rifles 
also chambered in the .25-20 
and .32-20 but due to the clip 
magazine design of the Model 
43, this was not the best of ideas 
for the New Haven firm. The 
Model 43 was based on a 
gussied up Model 75 .22 rimfire 
and could not withstand much in 
the way of high pressure loads 
and would develop an_ increase 
in headspace at an alarming 
rate. The Model 43 was discon- 
tinued in 1957 and today can 
bring a premium price at your 
local gunshows. 

Sometime during the early 
1940’s a fellow by the name of 
Art Mashburn of Oklahoma City, 
Oklahoma, was owner, presi- 
dent, cook and gunsmith of what was to 
become known as the Mashburn Arms 
Co. Mr. Mashburn made custom rifles, 
triggers and numerous accessories for 
the gun owner. He also designed a line of 
wildcats in various calibers, notably 6mm, 
.25, and 7mm. The two most popular 
designs would have to be his 7mm 
Mashburn Magnum (both a long and 
short version) and the .218 Mashburn 
Bee. 

Although there were several other ver- 
sions of a .218 Bee Improved, | would 
venture to say that the Mashburn design 
was far and away the most popular. The 
Winchester Model 65, being a lever 
action, top eject, saddle gun, was never 
known for its “extreme accuracy” for sev- 
eral obvious reasons, but none the less 
several of these rifles wre rechambered 
to the .218 Mashburn Bee. The 
Winchester Model 43 was also a good 
candidate for the more powerful version 
of the .218 Bee, but unfortunately this 
very poorly designed action was not up to 
handling the increased pressures devel- 
oped by the Improved case. 

| would suppose that during the 40’s 
and 50’s numerous surplus military rifles 
along with the Models 54 and 70 
Winchesters in .22 Hornet, were also 
rechambered for the more powerful 
Mashburn Bee. As with most rimmed car- 
tridges, there was always some feeding 
problems in the various bolt action rifles, 
unless of course they were converted to a 
single shot. The Mashburn Bee could be 
hung out to its full potential in the bolt 


Left to right: The 2R Donaldson or Lovell whichever 
you prefer, the .22 K-Hornet, the Mashburn Bee and 
the Winchester Bee. 


action rifles, but like so many other 
rimmed wildcat designs, it was probably 
at its best in the ubiquitous falling block 
single shots from the black pwder era. 
Like | have often said: “! wonder what 
happened to all of those fine old custom 
single shots of a bygone era?” The 
answer | usually get is: “They’re out 
there.” Yes, but where? 

Not unlike other wildcat designs, the 
Mashburn Bee was touted as producing 
velocities “far beyond those of mortal car- 
tridges”. Some sources claimed over 
3300 f.p.s. with the 50 grain bullet and 
almost 3200 f.p.s. with the 55. All of this 
I’m sure was at the expense of very high 
working pressures and the velocities 
were only estimated as there were very 
few devices then available within the 


Some comparable cartridges. The .221 
Remington Fireball, the Mashburn Bee, the 
-218 Bee and the Ackley Improved .22 Jet. 
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reach of the average handloader-experi- 
menters budget to measure velocity and 
pressure. Today of course we have sev- 
eral excellent gadgets to measure these 
sometime elusive goals. 

Of all the previous wildcats featured in 
this series, the only one the author has 
not had any experience with is the .218 
Mashburn Bee and for no other reason 
than it did not show me any magical bal- 
listics that could not be achieved with 
some other cartridges of the same class, 
notably the .222 Remington. More on this 
later. The one major factor of the 
Mashburn Bee design that differentiated it 
from some other wildcats on the Bee 
case, was that of blowing the very steep 
shoulder forward reducing the length of 
the neck, thus producing slightly more 
case capacity. Headspacing was con- 
trolled by the rim and with the body being 
blown out a considerable amount, there 
was a substantial loss of brass during the 
fire forming process. This minor annoy- 
ance could usually be overcome by 
annealing the brass before loading. With 
the quality of brass available during and 
after WW Il, this was not an uncommon 
practice in the world of wildcatting. 

The .218 Mashburn Bee was consid- 
ered at the time to be a great little varmint 
round with good velocity and accuracy, 
which was probably due to that magical 
accuracy producing velocity of 3200-3300 
f.p.s. that many of our pioneer experi- 
menters discovered years ago. 

Between 1900 and 1950, which this 
author considers the “hey-days” of most 
of our .22 caliber wildcats, there were vir- 
tually dozens of what were considered to 
be good, sound designs. In 1950 the 
Remington Arms Company introduced 
what was to become one of the most out- 
standing factory cartridges in small arms 
history. This relatively small but gigantic 
contribution to the varmint shooter and 
accuracy buff was the .222 Remington. 
Within seven years of its inception, the 
only wildcat that was competitive enough 
to remain on the varmint hunting and 
benchrest scene was the .219 Donaldson 
Wasp. This has to say a lot for the old 
warhorse. Most all of the wildcats based 
on cases such as the Hornet, Bee, the 
various versions of the .22-3000 Lovells, 
Lindahl Chuckers, Zippers, High-Powers, 
etc., etc., were all made obsolete by the 
fantastic design from the fertile mind of 
Mike Walker. 

I’m sure there are more than a few of 
us that still enjoy loading and shooting 
some of the old wildcats and | leave you 
with this conclusion; long may they live! 

Happy Shooting 
The Desert Rat 
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SECRETS OF THE HOUSTON WAREHOUSE 


In 1975, when a Houston concrete con- 
tractor opened the doors of his new busi- 
ness venture, the event didn’t exactly 
make ripples among the benchrest com- 
munity. The project, an enormous ware- 
house on Houston’s east side, was built 
solely to be leased for industrial storage. 
And if the event went unnoted, its builder, 
Virgil King, was equally unknown to group 
shooters. No one could have predicted 
that the Houston Warehouse and Virgil 
King would write one of the more fasci- 
nating chapters on the subject of extreme 
rifle accuracy. 

From the beginning, the warehouse 
was utilized as planned. First, tons of 
telephone directories were stacked on its 
floor; then an oil company leased the 
structure to store plastics. 

All the while, Virgil and a neighbor, vet- 
eran shooter Bob Fisher, were kicking 
around an interesting idea. Even though 
the building was in full use, it had an 
unobstructed fire lane that was 30 feet 
wide and ran the full length of the mam- 
moth structure—325 yards. Moreover, 
although employees of the leasing oil 
company were in and out during the work 
day, the building was deserted nights and 
weekends. Virgil saw an opportunity to 
test his most accurate gun, a Shilen-bar- 
reled .25/06 hunting rifle, in ideal shooting 
conditions. 

Bob Fisher, a benchrest shooter, had 
other things in mind. He was awed when 
first he stood in the enormous ware- 
house. The floor was thick concrete, 
poured to withstand hundreds of tons of 
storage. The walls were 6" concrete with- 
out windows. The roof soared 45 feet 
above floor level. In short, it was obvious 
to Bob that this building had the potential 
of becoming the best shooting environ- 
ment an accuracy fanatic ever popped a 
primer in. It literally was a benchrest 
shooters dream come true, the Camelot 
of shooting ranges. Here, the breezes 
never blew, the mirage never shimmered, 
the sun never set and the rain never fell. 
Even the harshness of the weather, either 
heat or cold, was moderated by the insu- 
lating properties of the walls and steel 
roof. 

The two shooters began by construct- 
ing a combination bullet trap and target 
holder utilizing sand contained between 
walls of 1 1/2" steel plate and a face of 
3/4" plywood. Although the heavy device 
was mounted on casters, Virgil decided it 
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by 


Dave Scott 


would remain stationed against a wall at 
one end of the warehouse. To change 
shooting distances, the bench would be 
moved along the fire lane. 

The warehouse already had fluorescent 
lighting throughout, but special illumina- 
tion would be needed at the target. Bob 
Fisher, an electrical contractor, wired a 
mix of mercury vapor and quartz lighting. 
In combination with the fluorescent 
lamps, it faithfully reproduced normal out- 
side lighting at the target. With the excep- 
tion of a portable floor lamp used to elimi- 
nate shadows, the lights were mounted 
on the ceiling to prevent their heat from 
interfering with sighting. 

The two shooters built a sturdy, wood- 
en bench but quickly abandoned it when 
they discovered that placing a hand on its 
top displaced the crosshairs at the target. 
They also committed a major error in con- 
structing the bench and stool as a single 
unit. Every bodily movement was trans- 
mitted to the rifle. The shooters correctly 
decided there was no point in having a 
million-dollar shooting range with a two- 
bit bench. 

Determined to convincingly rectify his 
initial mistake, Virgil poured a massive 
700-pound concrete bench consisting of a 
6"-thick, steel-reinforced top perched on 
three legs of 6" steel pipe. To be on the 
sturdy side, he ran iron rods inside the 
legs and filled them with concrete. The 
stool was also three-legged and indepen- 
dent of the bench. 

Since this ponderous shooting platform 
was a tad hefty to be manually hauled 
about, a heavy industrial caster was 
mounted on an eccentric at the foot of 
each leg. Rotated down, the casters 
allowed the bench to freely roll. With the 
casters raised, the bench sat solidly on its 
legs. 

With the range now perfected, a minor 
and somewhat nagging difficulty had to 
be overcome. In the sealed environment 
of the warehouse, there was no breeze to 
dispel the mirage rising from a heated 
barrel. Because a scope tube’s bulk may 
damage a fragile scope, or the tube itself 
may heat up and introduce mirage, fan- 
ning the barrel with a piece of paper 
became for a while, standard procedure. 

Finally, in a bold stroke of technological 
innovation, Bob brought in a small electric 
fan. Carefully directed over the barrel, the 
puny appliance effectively cleared away 
the barrel mirage. Care was exercised, 


however, not to allow errant air move- 
ment to invade the sensitive muzzle area 
and thereby deflect the bullet from its true 
path. 

And so began perhaps the most 
insightful, revealing experimentation into 
practical rifle accuracy ever conducted. 
Over a period of six years, the levels of 
accuracy achieved in the Houston 
Warehouse went beyond what many pre- 
cision shooters thought possible for light- 
weight rifles shot from sandbags and 
aimed shot-to-shot by human eye. For the 
first time, a handful of gifted, serious 
experimenters—armed with the very best 
performing rifles (with notable excep- 
tions)—could boldly venture into the final 
frontiers of rifle accuracy, a journey made 
possible by eliminating the baffling uncer- 
tainties of conditions arising from wind 
and mirage. 

Under these steel skies, a shooter 
could, without question, confirm the 
absolute limits of accuracy of his rifle, or 
isolate the source of a problem. In the 
flawlessly stable containment of the 
Houston Warehouse, only four general 
categories of accuracy problems were 
possible: the rifle, the scope, the load or 
the shooter. For the first time, a very few 
exceptional rifles would display the real 
stuff, drilling repeated groups measuring 
well below the unbelievably tiny .100" bar- 
rier. The bulk of rifles, however, embar- 
rassed their owners. 

For the most part, shooters arrived at 
the warehouse with troubles. Their rifles 
were inconsistent—one group in the teens, 
the next in the .3’s—for reasons they could 
not fathom. Others had consistent .25" to 
.30-something rifles, an accuracy level 
guaranteed to put a competition shooter 
down near the bottom of the pack. With 
the list of potential problems significantly 
narrowed by the elimination of moving air 
and dancing heat waves, the answers 
were easier to isolate in the warehouse, 
and shooters drove hundreds of miles or 
flew into Houston to get to the source of 
their tribulations. 

Some of the best benchrest marksmen 
in the nation showed up with rifles they 
hoped would somehow perform much 
better in Virgil’s concrete sanctuary than 
out there where the flags flutter. Still oth- 
ers wanted merely to shrink the bullet dis- 
persion of a superb rifle a few additional 
thousandths of an inch by careful tuning, 
a task that could not be accomplished at 
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an outside range cursed with the vagaries 
of natural conditions. Some departed 
enlightened. Others stalked away dis- 
gruntled. 

The discoveries made there, some 
reported in Precision Shooting by T.J. 
Jackson, were sometimes controversial, 
but always fascinating. Circulating around 
at that time were mutterings that the 
warehouse conditions were flawed and 
the shooting there invalid. From what | 
knew about the warehouse, | wondered 
how anyone could fault it. After all, some 
of the shooters were firing numerous con- 
secutive groups measuring “in the zeros”. 
Flawed conditions, indeed! 

For those of us who are strangers to 
groups “in the zeros”, we’re talking about 
5 shots at 100 yards that are, at first 
glance, indistinguishable from a single 
shot. The bullets sizzling through the 
same hole merely worry away the tor- 
tured edge of the target paper in varying 
degrees until the hose is enlarged less 
than .100" over bullet diameter. Often 
much less. 

For years, many of us expectantly 
thumbed through the pages of Precision 
Shooting, searching for more information 
from the Houston Warehouse. Col. 
Jackson, a highly respected benchrest 
shooter and gunsmith who frequented the 
warehouse, occasionally dropped us a 
crumb—and sometimes a bomb. But it 
was never enough. In late 1985, two 
years after the warehouse mysteriously 
passed into obscurity, a frustrated Dave 
Brennan confessed that one of the great 
disappointments of his editorship was that 
he had never received a comprehensive 
write-up on the shooting that went on 
there. 

In 1983, as suddenly as it all began, 
the Houston Warehouse shut its doors to 
the men who mysteriously arrived in the 
night. The gunshots faded away. And with 
them died the hopes of many of us. Now 
we might never know what happened 
behind those sturdy concrete walls. Gone 
was the possibility, however remote, that 
any one of us would ever sit at the mas- 
sive bench and launch a bullet into per- 
fectly still air. With sinking hearts, we real- 
ized it was the end of an era that might 
never come again. 

In June of this year, | contacted T.J. 
Jackson in Austin and asked if he would 
consent to an interview on the Houston 
Warehouse. T.J. graciously offered to 
help, but suggested | contact Virgil King, 
since only Virgil was present every time 
shooting occurred in the warehouse. T.J. 
had reported in PS that Virgil was the pri- 
mary shooter. Col. Jackson described 
him as having a superior delivery—“deliv- 
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ery” meaning bag technique, or the 
mechanical ability to return, position and 
fire the rifle identically each time. 
Unfortunately, T.J. had no idea how to 
contact Virgil. 

Three nights after | talked to T.J., the 
phone rang at 9:45. The caller introduced 
himself as the caretaker of the Houston 
Warehouse. Virgil had read my recent 
Precision Shooting article on neck clear- 
ance and wanted to discuss some of his 
thoughts on that subject. Somewhat 
stunned at this fortunate coincidence, | 
listened intently for over an hour as Virgil 
spoke of case necks, shooters and the 
Houston Warehouse experience. Finally | 
asked if he would be agreeable to an 
interview. He was reluctant, but at least | 
managed to obtain his phone number. 

A couple of weeks later, after several 
abbreviated conversations with his 
answering machine, | reached him again. 
This time, Virgil kindly consented to spar- 
ing me a couple of hours to tape a con- 
versation on shooting and the warehouse. 
In order that neither of us spend all morn- 
ing driving, Virgil suggested we meet 
about halfway between our homes—at 
Shilen Rifles in Ennis, Texas. 

On the appointed day, Ed Shilen, a 
mutual friend of Virgil’s and mine, intro- 
duced us, then departed for an afternoon 
of sailplane soaring. In the quiet of Ed’s 
office, Virgil began to vividly sketch what 
many of us had tried to envision. He 
spoke with great clarity and sharp memo- 
ry of events that concluded a decade ago. 

“The shooting would generally start 
about 10 at night” he began. “Everything 
settled down, and the air got real still. It 
just felt right. Then it was like shooting 
outside, except there was no wind or 
mirage. If you had a rifle that would shoot, 
it would shoot. If you didn’t, you found out 
pretty soon that you had a problem. 
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“Downrange at 100 yards,” he contin- 
ued, “if a rifle was really cooking, through 
the spotting scope you’d see the hole in 
the target open up black when the bullet 
passed through, then the paper would 
spring back and close a little bit. And if 
the group was .035" or so, you couldn’t 
see the difference between it and one 
bullet hole through a 36X spotting scope.” 

A unique feature of the Houston 
Warehouse was the fact that it indeed 
had similarities to shooting outside. 
Unlike shooting tunnels, where the shoot- 
er must wait between shots for powder 
gases and heat to clear, firing in the vast 
expanses of the warehouse could be con- 
ducted at any pace. The offending prod- 
ucts of combustion rapidly floated to the 
roof, high above. 

As already indicated, of the handful of 
riflemen who ever fired in the warehouse, 
a high percentage had problems. On 
occasion, experimentation would con- 
tinue all night or all weekend, as a shoot- 
er refused to accept the fact that his rifle 
simply was not going to perform. When 
this occurred, Virgil and his shooting 
guest spread cardboard on the hard 
warehouse floor and rested periodically, 
then went back to it again. 

“It was pretty frustrating,” Virgil admit- 
ted, “because in the warehouse | could 
fire three groups in any rifle and tell you if 
that rifle was going to shoot really well.” 

“Still,”, Virgil explained, “I felt that | 
owed any shooter who either drove hun- 
dreds of miles or flew into Houston the 
opportunity to prove to himself that his 
rifle just was not going to shoot. If that 
took hours or days, that’s the way it was 
going to be.” 

Numbered among those who showed 
up with rifles not measuring up to expec- 
tations were distinguished personages 


Continued on next page 


Quality Gunsmithing Services 
Custom Target and Sporting Rifles 


= = Rifle Barrels, Inc. 
P.O. Box 182, La Fayette, N.Y. 13084 ¢ Phone 315-677-9841 © FAX 677-9610 


For prices and particulars, 
call or write! 


HOUSTON WAREHOUSE 


Continued 


such as Don Geraci, Harold Broughton, 
Ed Shilen, Frank Wilson, Henry 
Christman, John Jones, Wilbur Cooper, 
Col. Jackson, Jim Goddard, Jim Williams 
and Bob Fisher. Most of the disappointed 
shooters reworked their equipment and 
returned. Those who returned generally 
trotted out vastly improved guns. 

That’s not to say that the bulk of rifles 
showing up there—even the reworked 
ones—would shoot in the zeros. Virgil esti- 
mated he could count on his fingers the 
rifles he had seen that would consistently 
shoot to this awesome accuracy level. 
T.J. Jackson owned two such rifles, both 
chambered by him for 6BR. One of his 
rifles, a Heavy Varmint class gun, consis- 
tently shot .050". The other, a lighter rifle, 
would hold at about .060". T.J. also built 
an exceptional 6PPC for a customer, 
which T.J. later purchased. Why? We can 
assume part of the reason is that it 
grouped at the .050" level. Frank Wilson 
had two rifles that would shoot in the 
zeros, but only after they had been 
reworked. 

“We figured any gun was really shoot- 
ing,” Virgil explained, “when it would 
shoot five consecutive groups that were 
identical in shape and less than .080". 

The most accurate rifle ever to punctu- 
ate the stillness of the Houston 
Warehouse happed to be Virgil King’s 
own 10 1/2-pound Light Varmint 
benchrest rifle. The rifle was built around 
an action made to Virgil’s specifications 
by Houston shooter Wilbur Cooper, a 
mechanical engineer, master machinist 
and fanatical perfectionist. The action 
was machined from #416 stainless steel 
and had an integral sleeve extending 5/8" 
forward around the barrel, but not touch- 
ing it, to provide additional bedding sur- 
face. Virgil said the tolerances were held 
so close in this action that he estimated, 
as an example, that the clearance 
between the bolt and boltway measured 
perhaps a minuscule .0001" on all sides. 
Consequently, simply inserting the bolt 
took a measure of concentration. 

T.J. Jackson chambered its Shilen 
Select Match Grade 8-groove barrel for a 
.050"-shortened version of the 22PPC. 
He also turned the outside of the barrel to 
ounce-saving dimensions which permitted 
an oversized #7 contour to be used with- 
out the rifle exceeding the weight limit for 
Light Varmint class. The barrel was cut to 
21 3/4" and target crowned. 

Lapping compound was then smeared 
on the barrel threads, and by applying 
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outward pull, the barrel was lapped into 
the action threads for full, positive con- 
tact. Virgil pointed out that if this proce- 
dure is not accomplished, only one thread 
or parts of one or several threads may be 
making contact. Anything less than full 
thread contact, he underscored, is 
destructive to finest accuracy. 

During the lapping operation, great 
care was exercised to align the barrel 
straight with the receiver. Virgil used no 
mechanical means. He simply used his 
hands and a delicate degree of “feel”. He 
stressed that this step should be done 
with great moderation. A little lapping 
here goes a long way. 

Part of the reason for lapping-in the 
barrel and receiver threads is to help cen- 
ter the barrel in the precise middle of the 
receiver. The superb precision gunsmiths 
who build benchrest rifles correctly cut 
the barrel threads slightly loose. While 
this serves several essential purposes, 
there is no guarantee that the barrel will 
“center” when it’s run up and tightened. 
Lapping helps eliminate this uncertainty. 

Virgil confessed that lapping would not 
have been necessary on his rifle if he, 
Wilbur Cooper and seasoned shooter 
John Jones had not been tardy in devel- 
oping an important innovation in the mat- 
ing of the barrel to the receiver. Too late 
to benefit Virgil, the three jointly con- 
ceived the idea of undercutting a 45- 
degree slope on the inside edge of the 
receiver ring, leaving about two-thirds of 
the receiver shoulder untouched and 
square. Another 45-degree slope, cut far- 
ther inside the receiver (on a Cooper 
action), terminated at the locking lugs. 
With the barrel precisely cut to snug up 
against the two sloped areas, as well as 
the receiver shoulder, perfect barrel cen- 
tering became absolute and positive. 

With the lapping done, Virgil next disas- 
sembled his Burns conversion Remington 
trigger and polished it to a mirror-smooth 
finish, setting it at a delicate 1/4 ounce. 
He also specified that the firing pin spring 
inside the bolt be as strong as feasible. 

The barreled action was zero-tolerance 
bedded and then glued in a McMillan 
stock. Two action screws were also 
installed in place. In tuning this finely 
accurate rifle, Virgil firmed up the middle 
screw to correct a tendency for slight ver- 
tical dispersion. 

He mounted a Lyman-Siebert 30X 
scope in Bausch & Lomb rings that had 
been painstakingly lapped so only a tiny 
amount of crosshair correction was need- 
ed to bring the gun on target. The rings 
were set on Weaver bases. 

The finished rifle made its weight limita- 
tion by the skin of its teeth, which did 


nothing for the appearance of this excep- 
tional gun. Spraying the stock would have 
catapulted it into the Heavy Varmint 
ranks. Therefore, the stock permanently 
retained its unfinished fiberglass appear- 
ance. 

If the rifle looked like the devil, it shot 
like the hammers of hell. “Day after day, 
week after week”, Virgil recalled “it would 
NOT shoot a group in the warehouse big- 
ger than .070". You had to cheek it or 
thumb it to get it to shoot that big. 
Generally, it shot .034" to .050", with most 
groups holding around .035". But now 
and then you’d sneak one in a little better 
than that.” 

Friends, we're talking about firing group 
after group approximately the same size 
as the gap on your spark plugs. This, with 
the barrel cleaned between every 6 shots 
— one group plus one fouler. But didn’t 
he get an occasional larger group? 
Something really horrible, something 
maybe in the (shudder) teens? “Not 
unless you did something wrong,” Virgil 
responded indignantly, flinching at the 
implication of his rifle sinking to that dis- 
mal level. 

How could a rifle and the man behind it 
be that consistently accurate? Virgil told 
me in great detail. “First, you shoot free- 
recoil. After a while, after all the thou- 
sands of rounds | fired in the warehouse, 
| developed a technique that was practi- 
Cally infallible. | did exactly the same thing 
every shot. | was like a machine, and 
once you find out what works, you don’t 
change anything. We discovered that if 
you want a gun to really shoot, you can’t 
cheek it, you can’t shoulder it, you can’t 
hand it, you can’t thumb it. The only thing 
you touch is the trigger, and | tried to put 
my fingerprint on the trigger exactly 
where my last fingerprint was. | didn’t 
even touch the bench. | planted my feet 
solidly on the floor and kept them right 
there. 

“Your shoulder should be 3/16" to 5/16" 
from the stock so you can catch the rifle 
immediately when it recoils back,” Virgil 
advised, “Otherwise the rifle will get back 
too far and disturb the rear bag”. 

The rear bag and the way you manage 
it is crucial, Virgil explained. First, he 
positioned the rifle on the bench so the 
stock barely protruded from the “V” of a 
rabbit-ear bag, then he pounded the stock 
firmly into the bag. As already mentioned, 
when the rifle recoils, it’s important that 
the bag stay put. With proper bag tech- 
nique, when the rifle is returned to its fir- 
ing position, any sight corrections should 
be slight and made by tiny manipulation 
of the rear bag. The less bag adjustment, 
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BRUNO 
SHOOTERS SUPPLY 


NEW PRODUCTS NOW 


AVAILABLE 
Bruno Bolt Disengagers (Hall) .............. 21.95 
Bruno Barrel Vises Lt. Wt. w/sleeve...... 35.95 


Bruno Hardened Replacement Points 

for Rifle Rests .... . 8.95 ea. 
Bruno Shim Packs . 4.95 
Bruno Barrel End Caps (Rubber) ... 1.50 a set 
Bruno Sighter Cams (Specify Rest) ...... 55.00 
Wick Jags - St. Steel (Dewey Rods) ..... 8.50 
Jewell Scope Rings .... .- 99.95 (Set) 
Lapua Brass in stock .. . 1.10 each 
Sako USA 6PPC Brass . .72 each 
Norma Brass Now Available (6PPC) .89 each 
Bruno Drop Tubes 4"-6"-8" Redding, Lyman 
Hodgdon Powders (See ad in this issue) 
Shilen Barrel Blanks, Select Match .... 195.00 
Dillon Electronic Scale 1500 Grain ...... 219.95 


Federal 205m-210m Primers per 1000 
Rem. 7 1/2 Primers per 1000 ......... 
Remington 9 1/2 Primers per 1000 
Hornady - 6PPC Full Length Die 
Hart Rifle Rest (Varmint) ... 
J-4 Jackets 22 cal. (1000) 

J-4 Jackets 6mm (1000) ... 


Kleinendorst Bolt Disengagement Tool 21.95 
Lee Auto Prim (two trays) . 13.95 
Bushnell Lt. Wt. Scope Rings .. 14.95 
Dial Caliper 6" Mitutoyo (1 Rev.) 79.95 
Dial Caliper 6" Mitutoyo (2 Rev.) 69.95 
Dial Caliper 6" Stainless Steel . 34.95 
Ball Micrometer ...............++. 84.95 
Standard 1" Micrometer 1-10,000 carbide 28.95 
Never Dull - Carn ..........cccsscsssssccesesesenteeeees 


Whitetail Carbide Primer Pocket Uniformer 
Bruno Aluminum Side Tension Rest Top ... 
Bruno 310 Tool Neck-Size Die, Accepts Wilson 
Bushings (less bushing) PPC, BR, .308 . 
Bruno Custom Bolt Holster 
Bruno Custom Scope Covers (Specify model) 
New 36X Leupold .. . 13.95 
Old 36X Leupold . 


Bausch & Lomb .. 13.95 
Bruno Loading Block (PPC), Lucite, Holds 20 13.95 
Bruno Loading Block, White Delrin, Holds 20 12.95 
Hart Rifle Barrels, HV-LV ..........:..::00 209.95 
Bald Eagle Front Rest (Alum.) Standard .. 139.95 
Shilen Rifle Barrels (Select Match) ...... 195.00 
Bruno Adjustable Shooting Stools (Solid Oak) . 


Kelbly Scope Rings (1-Screw, 2-Screw) . 
McMillan Stocks (Fiberglass) HV-LV 
McMillan Stocks (Graphite) HV-LV ... 


BOOKS 
“The Ultimate in Rifle Accuracy”, Newick SOFT .... 11.95 


“The Accurate Varmint Rifle”, Boyd Mace . 14.95 
“The Best of Precision Shooting” Vol. Il . 8.50 
NEW “The Best of Precision Shooting” Vol. 9.50 
NEW “Precision Shooting Annual” Vol. | & II 

1992 & 1993 Editions SOFT ...........::scsee 12.50 each 
NEW “Precision Shooting Annual” Vol. | & I! 

1992 & 1993 Editions HARD ............::e 17.50 each 
BRUNO BULLETS 
22 Cal. - 52, 57, 63 BT .... PER 500 64.75 


22 Cal. - 52, 57,63 FB . 
6mm - 63, 65, 68, 70 BT . 
6mm - 63, 65, 68, 70 FB . 
New 6mm 9S FB, BT 
(Under 500 add $1.00 per hundred) 


..PER 500 59.75 
PER 500 64.98 
PER 500 62.50 
..PER500 69.98 


SINCLAIR PRODUCTS 

Arbor Press - Stainless 71.95 
Neck Turner (Two Calibers Complete) 67.50 
Manadrels for Neck Turners . 9.75 


Concentricity Fixtures ........ 37.00 


Dial Indicators .001 ..... 29.95 
Dial Indicators .0001 69.95 
Rifle Caddy Stand - 1-Gun . 31.00 
Rifle Caddy Stand - 2-Gun . 53.00 
Side Tension Rest Top ... 45.00 
Deluxe Action Cleaning Kit . 17.75 
Pill Bottle Adaptor (Lyman, g) . 18.50 
Neck Expander (Two Calibers) ........ 25.75 
Mini Case Length Trimmer 22, 6mm .. 16.00 
Bolt Disengagement Tool (Remington) . 16.75 
Deluxe Deburring Too! w/Shouldered Top 

Large Flash Hole 15.75 

PPC Flash Hole .... 15.75 
Powdered Measure Bracket .. 13.75 
Seating Depth Comparitor 6 Calibers (Steel) 13.75 


Neck Wall Thickness Gauge w/Pilot 
(Accepts Dial Indicator) 


- 16.75 
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Phase II Primer Pocket Uniformer (Adjustable) 


Lg. & Sm. Rifle - Lg. Pistol «00.0.0... eee 19.75 
Power Uniformers (Drill Press Type) 
Lg. & Sm. Rifle - Lg. Pistol ...........:..cccceeeeeeees 13.95 


Series 8000 Primer Pocket Uniformer (Complete) . 25.50 
Series 8000 Drill Press Uniformer Only .. _ 

Sinclair Bore Guides (State Caliber) 
Sinclair Solvent Ports 


PARKER HALE COATED RODS 


17 Cal. - 32" Rifle .. 19.95 
17 Cal. - Jag 2.65 
22, 6mm, 30 - 19.95 
22, 6mm, 30 - 44" Rifle Rod =; 19.95 
Jags and Adaptors EACH 2.65 


DEWEY COATED RODS 
22, 6mm - 36" Rifle Rod .. 
22, 6mm - 44" Rifle Rod .. 
30 Cal. - 36" Rifle Rod 
30 Cal. - 44" Rifle Rod 
Jags - 22 or 30 Cal. .. 
Adaptors - 22 or 30 cal. 
Dewey .17 cal. Jags .... 
Dewey .17-36" Rifle Rod .... 


BRUNO CUSTOM BORE BRUSHES 
17 Gal: Dewey Rifle: scscccc.cictmceraese EACH 1.75 
22, 6mm, 25, 6.5, 270, 7mm, 30, 303, 8mm 

338, 35, 375, 458 
Pistol - 22, 38, 9mm, 41, 44, 45 


BRUNO BORE GUIDES with “O” Ring 

Rem, Hart, Stolle, Shilen, Winchester ...............0++ 15.95 
(State Caliber and Action) 

Hall, Wichita, other 

Bore Guide Insert . 

New Bruno Rimfires (State Action) B-A-Bolt, W52, 
A54, R40X, W37, A64, R77, k82 . 

New Bruno Solvent Ports 


BRUNO COTTON FLANNEL PATCHES 


22 Cal. 1 3/8" Square 7.95 
6mm Cal. 1 3/4" Square 5.75 
6mm or 30 Cal. 2" Round 6.50 
22 Cal. 1 1/4" Round ..... 7.95 
Large Bore 2 1/4" Square .. 7.95 
SHOOTERS CHOICE #7 

2° OZ: W/APPlIGAtOM \s.scesesus case screen ccaddoaniiesedertseeactece’ 2.95 
402... 4.25 
16 oz. 15.95 
Gun Grease, 10 cc. Syringe . 2.95 
Rust Preventative (Aerosol) .. 2.90 
Quick Scrub Cleaner-Degreaser (Aerosol) 3.75 
Shooters Choice Copper Remover 5.50 
Shooters Choice Black Powder Gel .. 4.50 
LUBE - SOLVENTS - SOLVENT BOTTLES 

Bruno Bolt Lube (Plastic Syringe) 2.95 
Bruno Leak Proof Solvent Bottles 2 oz. 3.00 
Bruno Leak Proof Solvent Bottles 4 oz. 3.25 


Sweets 7.62 Solvent 200 ml 


HOPPE’S 
Hoppe’s 16 oz. Benchrest Solvent . 
Hoppe’s #9 16 oz. bottle 
Hoppe’s #9 32 oz. bottle 
Hoppe’s #9 Gallon Can . 
Hoppe’s #9 w/Nitro 16 oz. 
Hoppe’s #9 w/Nitro 32 oz. 
Hoppe’s #9 w/Nitro Gallon 


SWEET’S SWABS 
Sweets Swabs (22, 6mm, 7mm, 30 & up) ..... Each 1.00 
Chamber Swabs (PPC), .222, 7mm, .308) ....Each 1.00 


WILSON 

Case Trimmer ... 
Case Holders .... 
Neck Size Die (Less Bushing) .. 
Straight Line Bullet Seater 
Bushings (Reversible) .... 
Full Length Resizing Die .......... 

Bullet Seater Stem and Top (22, 6mm, 


REDDING 
BR-30 Powder Measure 
3-BR Match Grade Powder Measure (Both) . os 3 
3-BRK Match Grade Powder Measure (Both) . 85.80 
RS-6 Bench Stand for Powder Measure .... 
Full Length Sizing Dies 22, 6PPC, BR, etc. 
Standard Shell Holder 
Body Dies (6PPC) 


SCOPES 

Leupold 36X BR Cross Hair Blue 
Leupold 36X BR Dot 1/8 Minute Blue . 
Leupold 36X BR Cross Hair Silver 
Leupold 36X BR Dot Silver ............ 
Saunders Scope Shades B&L, Leupold . 
A LARGE SELECTION OF VARIOUS OTH 
LEUPOLD SCOPES NOW AVAILABLE 
NEW Zeiss Scopes Now Available 


WHITETAIL 
Carbide Cutters for Wilson Trimmer 
Primer Pocket Uniformers (Large, Small Rifle) . 


TRIGGERS 
Jewell BR Standard 2 02. ..........05 
Jewell HVR Hunting Varmint Model 
Jewell Model 70 Winchester 


Available Options 

Bottom Lever Safety, R/H 
Bottom Lever Safety, L/H 
Top Lever Safety, R/H .. 
Top Lever Safety, L/H ... 
Bolt Release Lever (Rem. 700 Type) . 
Two Stage Operation ...........:ceee 
Canjar LP 2 oz. Adj. Remington Actions . 
Shilen 2 0z. Competition ................ 
Shilen Std. Std. for Model 700 Type 


ADJUSTABLE SHOOTING STOOLS 
PADDED SEAT - SOLID OAK $39.95 
BRUNO REAR REST SIGHTER CAM 


Specify Hart, Wichita, Bald Eagle 
$55.00 


..ADD 25.00 
ADD 35.00 
ADD 35.00 
ADD 45.00 
ADD 10.00 
ADD 10.00 


FRICTION BLOCK 


Light Duty (1 0z.) 
Heavy Duty 188 ML (Limited Quantity) 
Heavy Duty Syringe 12 ML .. i si x 
Light and Heavy Duty Kit (Lim Quantity) .......... 8.95 
SAKO CASES AVAILABLE 
6MM PPC CASES EACH 79¢ 
22 PPC LOADED ROUNDS ONLY EACH $1.00 


K & M TOOLS 
Pee Wee Internal Deburring Tool 17 cal. ... 
Master Internal Deburring Tool (Std., PPC) 
Prof. Internal Deburring Tool (Std., PPC) .. 


9.50 


(Markie) Primer Seater Tool (Deluxe) ‘ 39.95 
Primer Gauge W/Dial Indicator ........ 97.50 
Dial Indicator Assembly To Fit Seater . 65.00 
Neck Turner W/1 Pilot (State Caliber) .... 59.95 
Lee Shell Holder for K&M Seaters and 

Nek TUrner ........0ccsccscsssssesesessccsssessenssesedaceensees 3.25 
NEW Primer Pocke' + 21.95 
NEW Arbor Presses ...........::0:+8 63.95 
NEW St. Steel Jags (Fits Dewey Rods) .. 4.95 
TULLER SAND BAGS - PROTEKTOR MODEL 
Rear High Heavy Bottom (Bunny or Rabbit) . 28.50 
Standard Height Heavy Bottom 20.85 
Standard Bunny or Rabbit ..... 14.55 
#1 Front Bag (Hunting Rifle) 9.95 
#2 Front Bag (2 1/2") Competition 9.95 
#3 Front Bag (3") Competition . 9.95 
Flat Elbow Bag (7" x 7") 9.35 
Brick Bag 10.95 
HAMMOND DIES 
Full Length Die Accepts Wilson Bushings 150.00 
Shoulder Bump Die ..... 125.00 
Small Base Die W/Shell 60.00 
DAVIDSON TOOLS 
Barrel Vise 39.95 
Rear Entry Wrench (State Action) os 31.95 
Side Port Wrench (State Action) . 31.95 
Seating Depth Checkers 8.00 
Loading Ramps ............-. 6.00 
Davidson Bullet Puller (two hole) . 12.95 
Davidson Bullet Puller (three hole) . 13.50 
JONES 
Micro Powder Measure W/2 Drop Tubes and 

1 Powder Bottle + 248.95 


Powder Bottles ..... wa 5.50 
Depriming Tool (State Caliber) . 
Target Measuring Devices .............::4+ 


WE ACCEPT MASTERCARD AND VISA 
Credit Card Orders Charged Additional 4% 


Please include payment with order. Also include 
ample shipping, overpayments will be refunded. 
ADD $4.50 for COD orders. All orders will be 
shipped UPS. PA residents add 6% sales tax. 
Dealer price sheets available with signed copy of 
FFL. Overseas orders please include phone and 
Fax number plus $5.00 additional for the out of 
country charge. Prices subject to change without 
notice. Other products available. Write for com- 
plete price sheet to: 


BRUNO SHOOTERS SUPPLY 
106 North Wyoming St. 


Box 2501 
Hazleton, PA 18201 
Phone (717) 455-2211 
(717) 455-8442 
Fax (717) 455-2211 
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the better. Consistency is everything. 

Virgil packed his rear bag very firm with 
casting sand, which is about 33% heavier 
than common sand. He then applied 
water and formed the “V” to the rifle stock 
by pounding the stock into the bag and 
allowing the leather to dry. Done only 
once, this step hardens the leather and 
makes the stock slide smoother. A mix- 
ture of equal amounts of talcum powder 
and white graphite applied to the back 
and front bags provided smooth sliding of 
the rifle, even in very humid conditions. 

He packed the front bag as hard as 
iron. Here he employed a one-to-three 
mixture of portland cement and casting 
sand. The cement doesn’t set, but it does 
help hold the bag shape by resisting the 
twisting force imparted to the forend by 
bullet technique. 

Virgil fired his many zero-level groups 
without any side support for the front bag, 
but he strongly advocates the pedestal 
forend stop. He adjusted the stop so the 
front bag supported the forend about 
halfway from the end of the forend to the 
receiver. He said if the bag is positioned 
farther forward, this part of the stock is 
too springy, and accuracy will suffer. 

When Virgil returned his rifle after firing, 
he bumped the forend stop and then 
pulled the rifle back “one-millionth of an 
inch”. In the warehouse, he found that 
contact between the stop and stock tend- 
ed to deteriorate accuracy. 

The Houston Warehouse was the per- 
fect setting for building a load. In years of 
watching his rifles and a few others punch 
microscopically enlarged holes in targets, 
he recorded some interesting observa- 
tions. “In the summer,” Virgil noted, “the 
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sharpest groups we could get out of the 
6PPC was with Winchester 748 powder. 
But when the temperature fell below, say 
70 degrees, it wouldn’t shoot. We’d have 
to go to H322.” His Gilmore-chambered 
Shilen 8-groove 6PPC barrel on the 
Cooper action produced group§ a bit 
looser than the 22PPC barrel, averaging 
about .070". 

In his shortened 22PPC, he used 
IMR4198 exclusively. He adopted this 
powder after Don Geraci, an advocate of 
4198, visited the warehouse. Although 
4198 has a reputation for varying consid- 
erably from lot to lot, Virgil never bothered 
to lay in a big supply of any particular 
batch. “I just went out and bought some 
when | needed it,” he said. “Lot number 
didn’t make any difference.” 

Within limits, neither did powder 
charge. Virgil threw his charges from a 
Culver conversion, and the grain-cutting 
operation obviously gave him reasonably 
consistent results with the long, little ker- 
nels, considering the excellence of the 
resulting groups. He did, however, later 
use a Belding & Mull powder measure in 
order to lessen the grain-cutting problem. 

Powder charges, as long as they were 
fairly consistent and bracketed within a 
couple of grains, were not important, he 
said. On one occasion, as an experiment 
Virgil shot one group with his 6PPC barrel 
on the Cooper action using a 53 Culver 
setting of Winchester 748, the next 52 
and the third 51. All three groups were 
identical. 

He shot the now-discontinued 68-grain 
Remington Bench Rest Bullets in his 
6PPC barrel and 52-grain Remington 
Bench Rests in the 22PPC. “I decided on 
the Remington bullet in the beginning,” 
Virgil explained. “I developed my brass to 
work with it, and | really didn’t experiment 
with any others.” 

Virgil added that although he never saw 
an inaccurate primer, he went with the 
prevailing opinion and used Federal 
205M’s. They were seated with a Lee 
tool, and he was unable to detect any 
accuracy variances resulting from seating 
pressure. Apparently, as long as the 
primer isn’t crushed and ruined in seating, 
nothing else in seating really matters. 

One thing that IS important is that the 
bullet be precisely seated against the 
lands. T.J. Jackson reported this fact in 
the May 1987 issue of Precision 
Shooting. In a letter to The Editor, T.J. 
wrote, “...in all our testing in that Houston 
warehouse... and the dozens and dozens 
of groups that Virgil King shot in there ‘in 
the zeroes’... he NEVER fired a single 
official screamer group when he was 
‘jumping’ bullets. All his best groups were 


always seated into the lands, or at the 
very least... touching the lands.” 

Virgil said his practice was to seat the 
bullets so the engraving was half as long 
as the width of the lands. He noticed an 
interesting phenomenon with rifles that 
could really shoot: if the bullets were 
seated a little short and the powder 
charge was a bit on the light side, the 
groups formed vertically. As he seated 
the bullets farther out and increased the 
powder charge, the groups finally became 
horizontal. If he went still farther, the 
groups formed big globs. He said the trick 
is to find the midway point between verti- 
cal and horizontal. That point should be a 
small hole. 

What were the velocities of his loads? 
Virgil doesn’t know or really care. “I didn’t 
work with chronographs,” he said, 
“because as long as a bullet went into the 
same hole as the previous one, it didn’t 
make any difference how fast it was trav- 
eling.” He confided, however, that his 
load of 4198 in the 22PPC was a shade 
on the warm side. 

Building a load is important, Virgil con- 
ceded, but “tuning” cases is what stands 
between you and that final fraction of an 
inch that separates a good gun from a 
barn burner. “Tuning” cases goes far 
beyond sorting, neck turning and prep- 
ping the primer pockets and flash holes. 
These case refinements will get you only 
so far, Virgil stressed. To produce cases 
capable of shooting groups better than 
the guy at the next bench, you have to go 
the extra mile. And you make the journey 
with sensitive hands and a piece of #400 
sandpaper. 

For Virgil, the process started by pur- 
chasing a substantial number of Sako 
.220 Russian cases. (Yes, Virginia, there 
once was such a case.) After the cases 
were weight sorted, he annealed the 
necks with a small propane torch. He 
then loaded Bullseye powder behind toilet 
paper bullets and fired the rounds in a 
special rifle assembled for this purpose. 
The necks of the fire-formed cases were 
next inside bored. This was accomplished 
on a precision lathe, with the necks sup- 
ported in a die during the operation. 

Virgil would then outside turn the necks 
for a total clearance of about .0007" 
between loaded round and chamber. 
Since the neck turner left cutting rings, 
Virgil sanded the necks shiny smooth, 
which typically resulted in a somewhat 
widened neck-to-chamber clearance of 
.00075". He emphasized that until the 
hills and valleys were smoothed, the case 
neck was prevented from laying flat 
against the chamber. Flash holes were 
cut identically and chamfered inside, but 


PRECISION SHOOTING — SPECIAL I - 1993 


he didn’t uniform primer pockets or turn 
the case bases. He also had not the fog- 
giest idea what amount of case-wall vari- 
ances existed in any of his brass, but in 
those excellent Sako cases, probably not 
much. 

Then came the final, critical step — the 
step requiring a sensitive touch and #400 
sandpaper: the “tuning” step. “The secret” 
Virgil said, “is to get the neck tension — 
the grip of the brass on the bullet — 
exactly the same on every case. You do 
this by firing the case and then feeling the 
bullet slide in the case neck as you seat 
it. Here, a micrometer won’t do you any 
good. Feel is the whole thing. If any case 
grips the bullet harder than the others, 
you take three turns over the sandpaper 
and fire it again, until you get exactly the 
same amount of seating pressure. Until 
the necks were tuned, | didn’t feel | was 
ready to start tuning the gun.” 

Virgil continued: “You can change the 
powder charge slightly, and it won't really 
make any difference, but if you change 
the bullet seating depth or the grip on the 
bullet, you’re going to see bad things hap- 
pen fast.” 

After a case has been fired a couple of 
times, another condition is created in the 
neck that requires sensitive feel. A tiny 
groove pressed into the neck by the pres- 
sure ring on a flat-base bullet causes the 
bullet to “snap” into place when it’s seat- 
ed. Virgil emphasized that feeling the bul- 
let slide down the neck and then snap 
into place told him everything he needed 
to know about whether that round was 
going to go into the group or not. 

To sense these critical events, Virgil 
seated bullets in a Wilson straight-line 
tool BY HAND — not arbor press. He 
estimated that the seating pressure on his 
hand was moderate — perhaps 15 
pounds. If seating requires significantly 
more pressure, the operation damages 
the bullet’s fragile pressure ring, bulging 
your groups. If the seating pressure is too 
light, he said you’re assured a mediocre 
.250" rifle. 

Virgil did not size his case necks. 
With about .00035" clearance on all sides 
between the loaded round and chamber 
neck, the natural spring-back of the 
brass, in combination with his neck 
preparation, correctly gripped the bullets. 
Some other warehouse shooters, includ- 
ing T.J. Jackson, followed the same prac- 
tice. 

Cases, however, did wear out. Virgil 
estimated that a case would no longer 
grip and “snap” to his satisfaction when it 
had been recycled 20 to 25 times. It was 
then discarded. 

What about barrel life? In the ware- 
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house, more than anywhere else, it could 
be accurately gauged, because even a 
tiny loosening of group size would be 
detected. From his experiences and 
those of others, Virgil estimated that 
stainless steel barrels chambered for the 
common .22 and 6mm benchrest car- 
tridges are pretty well over the hill at 
1,000 rounds. But the finest accuracy 
sharpness of a barrel departs much soon- 
er. Noticeable deterioration may begin at 
about 700 rounds. He admitted these fig- 
ures could vary widely for obvious rea- 
sons reflecting barrel care, cleaning tech- 
nique and cartridge velocity levels. 

When a shooter showed up at the 
Houston Warehouse with a really sick 
rifle, most often there were no miracle 
cures. Already, the experienced shooters 
who came there had pretty much worked 
out the best loads. Once scope problems 
had been eliminated, changing powder, 
bullet seating depth and other factors 
usually didn’t improve things greatly. Only 
if a rifle arrived shooting in the mid-teens 
or less did it have the potential of tuning 
down into the zeros. 

“If a gun was shooting one .250" group 
and then a .350", Virgil said, “usually we 
couldn’t help things much. Typically these 
guns would put three or four bullets in 
one hole and have the rest hanging out.” 
These were the rifles that often were 
reworked and then brought back for 
another round in the warehouse. 

Interestingly, a rifle — whether it per- 
forms well or horribly — shoots in pre- 
dictable patterns. In his PS writings, T.J. 
Jackson observed that in the warehouse 
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an excellent rifle would shoot the same 
size and shape group time after time. But 
if you changed anything, such as bullet 
seating, the size of the group or the 
shape or both would change. Virgil cer- 
tainly agreed and added that with a truly 
flawed rifle he could call every shot, 
whether left, right, down or up, before he 
nudged the trigger. “The gun follows a 
pattern every time,” he noted. “It shoots 
the same group in the same order 
according to the cleanliness of the barrel.” 
In other words, the predictability applied 
only when the rifle was cleaned between 
groups. 

Virgil pointed out that one of the prob- 
lems with the 4198 powder used in his 
highly accurate 22PPC was that it burned 
dirty. In warehouse shooting, when he 
was in hot pursuit of zeros groups, he 
cleaned his barrel with a bronze brush 
and solvent after every six shots — one 
fouler and one group. But at regular inter- 
vals the barrel had to undergo a scrub- 
bing with J-B compound to remove sol- 
vent-resistant fouling 3" to 4" up from the 
chamber. Although the fouling couldn’t be 
seen with the unaided eye, Virgil could 
feel it with the cleaning rod. With the con- 
striction constantly controlled, the rifle 
would maintain its keen standard of accu- 
racy. Virgil would have preferred H322 
because it was the cleanest-burning pow- 
der he tried in the 22PPC. Unfortunately, 
the rifle was uncooperative. 

Rumors have persisted for years that 
some rifles shoot proportionally better at 
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HOUSTON WAREHOUSE 


Continued 


200 yards than 100 yards, or vice versa. 
Virgil files that one under “occultism”. His 
experience in the warehouse was, if a 
rifle was shooting a consistent .100" at 
100 yards, it shot a consistent .200" at 
200 yards. He admitted, however, that his 
knowledge here is limited, because in the 
warehouse they rarely fired at 200 and 
300 yards. 

Virgil absorbed a wealth of information 
from the experienced shooters who visit- 
ed the warehouse. Don Geraci introduced 
him to IMR4198. Harold Broughton 
referred him to Wilbur Cooper. John 
Jones and Henry Christman instructed 
him in the proper shooting technique. And 
there were many other valuable lessons 
from perhaps the most knowledgeable 
people in the sport. 

But no bit of information was, Virgil 
believes, more valuable than a little 
advice Jim Gilmore passed along. Jim 
said a barrel MUST be 21 3/4" long for 
optimum accuracy. That precise length, 
he stated, sets up a vibration pattern that 
duplicates well from shot to shot. Virgil 
faithfully followed that advice on his guns. 

Anyone who strictly observes the 21 
3/4" doctrine will screw off a failing barrel 
of that length and run a new one under it. 
Rechambering and rethreading, in order 
to achieve more pristine lands just for- 
ward of the throat, shortens the barrel. 
Shorten the barrel, spoil the magic length. 

Through the years, the Houston 
Warehouse shooters were able to rate 
the relative accuracy of the various 
benchrest calibers — .22, 6mm and .30. 
In the perfect conditions of the ware- 
house, the .22’s outshot them all, fol- 
lowed closely by the 6mm’s. The .308 cal- 
ibers were a not-too-distant third. The 
most accurate .30 caliber ever to find its 
way into the warehouse also belonged to 
Virgil. The rifle, built around a Shilen DGA 
action with McMillan barrel, shot consis- 
tently within a few thousandths of .100". 
The barrel length? You guessed it: 21 
3/4". 

During the six years the Houston 
Warehouse was in use, less than 30 
shooters were invited there. Part of the 
reason for such a small roster of partici- 
pants was the sheer complications of the 
situation. First, there was no way Virgil 
could allow people to come and go as 
they wished. The warehouse was leased 
out and filled with thousands of dollars 
worth of materials belonging to someone 
else. Then there were always the liability 
and insurance problems associated with 
the risks of firearms use. 
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There also was a ticklish problem con- 
cerning the legalities of shooting there. 
Technically it was against the law, 
because the warehouse was within the 
city limits of Houston. When the police 
knocked on the door — and they did reg- 
ularly in response to the noise of gun- 
shots — Virgil was often left with some 
heavy-duty explaining to do. Conse- 
quently, of necessity he had to be there 
any time the warehouse was in use. 

To further complicate matters, prepar- 
ing the range for shooting and then 
putting everything away was a laborious 
and time-consuming task, and the shoot- 
ing itself consumed many hours. Since 
things usually began late at night, a typi- 
cal shooting session usually put Virgil 
home about the time his alarm clock went 
off. 

But frankly, Virgil also is a direct and 
unpretentious man who expects more 
honesty and integrity from his acquain- 
tances than most of us. If he had reason 
to dislike or distrust a fellow shooter, that 
individual was not going to shoot in the 
warehouse. And that was that. 

Of the superb shooters Virgil watched 
while he was shooting competitively, he 
rates Ron Prachyl of Dallas as the most 
gifted. “Ron is a real shooter, not a ware- 
house shooter,” he pointed out. “If Ron 
had owned my rifle, he would never have 
lost any match of any type.” 

If, by the preceding statement, Virgil is 
suggesting that his own accomplishments 
and abilities are somehow less than out- 
side shooters, the obvious must be stat- 
ed. In the warehouse, not even the best 
competitive shooters in benchrest 
approached what Virgil was routinely able 
to do. His long, consecutive strings of 
zero-level groups, fired over a period of 
years and witnessed by other shooters, 
stand alone. Had he pursued competitive 
shooting with the same dedication and 
fierce concentration, undoubtedly his 
accomplishments outside would have 
been as impressive. 

Years of warehouse shooting till the 
small hours, punctuated by occasional 
competition, finally took their toll. 
Although he won matches at Tomball, 
Lafayette, Lake Charles, New Braunfels, 
Austin and Knoxville, Virgil eventually 
confronted the fact that the shooting that 
used to be such fun had become work. 
He was burned out. Worse, he found him- 
self habitually grieving over several humil- 
iating encounters with the shooting condi- 
tions at Midland. He gave his beloved 
22PPC to Ralph Council and slammed 
the warehouse doors to shooting. He 
didn’t even save any of those remarkable 
targets. 


The keys to the Houston Warehouse 
still jingle invitingly in Virgil’s pocket. The 
bench, target holder and all-important fan 
are still there, collecting dust. But 
although the warehouse stands in readi- 
ness, Virgil has no intentions of ever firing 
there again. That’s not to say, however, 
that he’s through with shooting. Now and 
then he stokes up his Shilen-built .30-06, 
and on his backyard range near 
Palestine, Texas, fires three shots into an 
admittedly larger hole than he once was 
accustomed. Then he goes on to other 
things, and there’s a wide selection of 
these. Even though he’s officially retired, 
Virgil defines “retirement” as working 
harder than he ever has at the things he 
loves to do. That includes his present 
avocation, raising race horses. 

As Virgil was voicing concern over a 
sick cow at home and the dangerous 
‘killer’ horse he regretted having to sell, a 
customer opened the door of Ed Shilen’s 
office and asked where Ed was. Virgil 
replied that Ed had left for a local bar and 
probably would be there all evening. This 
less-than-accurate answer obviously sat- 
isfied the man. As he nodded knowingly 
and closed the door, Virgil glanced at his 
watch and jumped to his feet. He had 
scheduled this to be only a two-hour inter- 
view, and three hours had passed. He 
had pressing matters back at the house. 

As he walked away, | had one final 
question. “Virgil,” | called as he opened 
the door, “was there a secret you did 
NOT tell me?” 

That stopped him in mid-stride. He 
stared at me for a few seconds, then 
broke into a broad smile. “I didn’t tell you 
about how | finally got my 22PPC to arc.” 

“Arc?” | responded dully. 

“Arc,” he repeated. “There was one 
final thing | discovered late in the game. It 
had the rifle down to a consistent .025" in 
the warehouse.” 

| felt the sweat pop out on my brow. 
Now, it was me who did the staring. “Well, 
are you going to tell me what it is?” | final- 
ly managed to ask in my most persua- 
sive, bordering-on-begging tone of voice. 

“It was in the preparation of the brass,” 
he said simply, then turned and walked 
away. 

Now, if my high school math hasn’t 
failed me again, the man just said he had 
suddenly trimmed those huge, gaping 
.035" groups by about one-third! 

On a quiet night, when your annoying 
neighbor has borrowed your latest issue 
of Precision Shooting you haven't read, 
and there’s nothing but reruns on the 
tube, that parting shot from Virgil King 
ought to give you something to think 
about. 
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ROBERT’S REMINGTON 


Just over a year ago, | bought a small 
house (in need of much work) on a cou- 
ple of acres in the country. | spent a 
month making the house livable, and 
before we moved in | had met my few 
neighbors, one of whom was Virgil King. 

Actually, my wife met Virgil first. He 
drove up on his old Ford tractor and 
mowed our place for us. | don’t remem- 
ber when | met him for the first time, but 
a few days later | found myself sitting at 
his table, just visiting. | got an intense 
lesson in firearms that night. | asked 
every question that | had the sense and 
enormous curiosity to think of, and Virgil 
carefully answered each one. The night 
was far too short. 

A few days or weeks later, | wandered 
down to Virgil’s on some forgotten errand 
and found him preparing to build a load 
for a rifle left by a friend who was plan- 
ning an elk hunt into “one of them furr’n 
places” in the mountains somewhere a 
long ways northwest of Texas. The rifle 
was a Shilen DGA in .300 Winchester 
Magnum. The barrel had a muzzle brake; 
the stock was a camouflaged McMillan. 
Virgil had mounted a 12X Weaver scope 
that he uses for all of his hunting load 
building. After a preliminary bore-sight- 
ing, Virgil fired two rounds from a 
benchrest at 100 yards to see if he was 
on the paper. The first bullet struck just 
above the target. and he made an eleva- 
tion adjustment. The second bullet made 
its neat hole 3 1/2" low, 7/8" to the right. 
Virgil adjusted the scope to bring the 
point-of-impact to the center of the tar- 
get. Then he told me to sit down at the 
bench! 

My own shooting experience was fairly 
limited. | guess you could say the Air 
Force gave me my first “real” shooting 
lesson. | paid attention during dry-fire 
training, so when we were issued live 
rounds, | managed to put all sixty 
through the paper and earned my 
“expert” ribbon. 

When Virgil told me to sit down at the 
bench, | had never fired a bolt action rifle; 
| had never fired anything from a 
benchrest, and | had never seen anything 
that resembled the Redfield precision 
sight-in target the Shilen barrel pointed 
to. Virgil knew all of those things about 
me. So | sat down, and he coached me 
into position and explained the technique 
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by 
Robert M. Starr 


of using the rear rest to bring the 
crosshairs onto the points of the dia- 
mond. (| was to learn later that this was 
not the technique Virgil employed in 
competition.) | was expecting to shoot at 
the large diamond in the center of the 
target and hoping to hit the paper, but 
Virgil told me to aim at the small diamond 
in the lower left corner. | was expecting 
the rifle to break my shoulder with a kick 
like a cannon. The muzzle brake barely 
rose, and | was unconscious of any dis- 
comfort at the other end. | fired a 3-shot, 
7/8" group, with all rounds striking within 
that small diamond. After all the talk we 
had bantered about one-hole shooters | 
didn’t know if | was supposed to be 
pleased or not, but I was, and Virgil 
seemed satisfied for the moment. 

Only two cartridges remained; it was 
growing dark; a gusting wind blew in, 
and the concentration of his second shot 
was disturbed by my warning that one of 
his cows was moving into his line of fire, 
but Virgil still put both rounds into the 
lower right diamond. | had had far better 
conditions, but | was still proud that the 
long side of my triangle would have fit 
cleanly inside of his pair. We called it a 
night, and | headed home for supper. 

The next afternoon, | went straight 
from work to Virgil’s. Based on my 3-shot 
group of the previous day, he had loaded 
three rounds. He gave me a brief lesson 
on mirage (I still have a lot of lessons to 
learn on that subject), then he sat down 
at the spotting scope and directed me to 
again aim at the little diamond at the 
lower left on this brand new target. | fired 
a 3-shot. 3/4" group, and he worked up 
three cartridges with a slightly different 
load while the barrel was cooling. 

Virgil adjusted the scope one click left 
because of the dying wind, and | aimed 
my second group of the day at the upper 
left diamond. The first two shots grouped 
into an elongated hole, less than 30 cal- 
iber center-to-center. The wind died 
completely as | was firing the third round, 
and my shot hit slightly to the right, giv- 
ing me a second 3/4" group. 

Virgil put together three more of the 
same load, and, while we waited for the 
barrel to cool, he gave me another lesson 
on mirage, with an added lesson on wind 
swirls in the grass and leaves below and 
above the target. | fired my third and final 


group into the upper right diamond. The 
three bullets tore a single, triangular 3/8" 
hole. 

We took a break, fed the horses and 
the cows and came back to a cold barrel. 
Virgil loaded three more rounds and sat 
down to see what he could do. It would 
have required a micrometer to determine 
a difference between his group in the 
lower right diamond and my last one. He 
had a micrometer, but it didn’t matter to 
him, and | was content to call it a draw. 

In between horses and hay, cows and 
chores, my education continued, and | 
determined to sell a couple of rifles | 
owned and to buy a bolt action rifle that 
would knock down the deer | hoped 
would keep my kids from starving and 
could be used to hunt elk or bighorn 
sheep or mountain goats, should any of 
those dreams ever come true. My budget 
allowed for a one-gun arsenal, and it 
wasn’t going to be a custom gun, nor 
even a new one. 

Virgil is the busiest retired man I’ve 
ever known, and some few days after my 
lessons with the Shilen, the same friend 
brought a couple of rifles that needed 
work beyond the tools Virgil had at home. 
He invited me to travel with him to a not- 
too-distant gun shop where he had 
access to the tools he required, and 
divine providence prompted me to carry 
the two rifles | had not yet been able to 
sell. 

In between occasionally offering an 
extra pair of hands to Virgil’s work, | 
poked around the gun shop to see what 
was there. Among the used guns in the 
aisle racks, | didn’t find anything to inter- 
est me. Virgil had taught me the philoso- 
phy of “good barrel, good gun; no barrel, 
no gun,” and | had acquired at least a 
basic knowledge of things to look for. 
The walls behind the counters were cov- 
ered with guns that looked to be new, 
but, since | couldn’t tell a Weatherby 
from a Winchester, nor a Ruger from a 
Remington, | read every label and every 
price — except for one. 

One tag was turned so that | couldn’t 
read it. After a few interruptions to get in 
Virgil’s way, | finally couldn’t stand it any- 
more, so | walked behind the counter and 
turned the tag so that | could read it. The 
rifle was a .30-06 Remington 700 ADL, 
the very rifle Virgil had suggested | look 
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for, of an earlier vintage than current 
offerings, and, though it looked new, it 
was not. It had a fixed 4X scope with a 
40mm objective lense and was priced so 
that | might hope to own it. | put it to 
every test | could remember Virgil show- 
ing me; it passed, but | didn’t trust my 
own judgment with Virgil twenty feet 
away, so his projects were soon inter- 
rupted by my need for an opinion. 

Virgil’s verdict was that the Remington 
looked like it hadn’t been shot much, that 
the barrel appeared to have been 
cleaned and cared-for by someone who 
had the right tools and knew how to use 
them, and that | wouldn’t know whether it 
was a good shooter until | had shot it. He 
refused to venture an opinion regarding 
the rifle’s price. | gave the Remington a 
last, longing lookover and laid it on the 
counter. 

When Virgil’s projects were completed, 
and we were packing to leave, the gun 
shop owner, who had been helping Virgil 
but had seen my interest in the 
Remington, asked if | wanted the rifle. | 
allowed as how | did, but | admitted that | 
didn’t have a nickel to spend. | told him 
of the iwo rifles | intended to sell and 
wondered if he might be interested in a 
trade. He allowed as how he might be, 
and | brought my rifles, in their original 
cartons, into his store. Before | had the 
lever-action Rossi 38 spl/.357 magnum 
“Saddle Ring Carbine” out of its box, a 
customer was waiting to buy it from 
whichever one of us ended up with it. 
That was working in my favor, but | knew 
| had to leave the gun shop owner some 
margin for profit, and the man was hav- 
ing trouble deciding what the Browning 
.22 auto-loader was worth to him. The 
stock had some cosmetic damage 
caused by a large western belt buckle 
(worn by kinfolk I’ll not embarrass), but it 
was still a Browning. He made several 
trips between the Browning and his 
books before he made me an offer. 
Eventually, | traded the two rifles for the 
scoped Remington and some other bits 
from his store. Not a nickel changed 
hands, and we were both satisfied. 

Before Virgil would let me shoot my 
new rifle, he took it apart and cleaned 
everything, then he went to work fitting it 
back together. As he worked, | was 
encouraged by his approving comments. 
“This barrel is slick!” he said as he ran 
the phosphor bronze brush through it. 
“This is the best fitting bolt I’ve seen in a 
long time,” he said as he lapped it into 
the barrel. He adjusted the extractor, did 
some bolt reshaping to eliminate lever 
bounce and trimmed the stock, both for 
better fit in the area of the magazine well 
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and so that the recoil lug contact was 
square. He worked over the trigger and 
handed me a slackless pull so light a 
benchrest shooter would have figured 
he’d died and gone to heaven; me, | was 
just scared that such a light trigger might 
cause me to bleed to death, right after | 
shot myself through the foot. Virgil nod- 
ded at my concern, worked a few min- 
utes longer and handed me what | want- 
ed. He didn’t measure the pull with his 
scale, so | can’t say what the pull weight 
of my trigger is; it’s simply perfect for me. 
Without slack, the trigger is silk smooth 
and always surprises a closing hand. 

When the Remington was assembled 
to Virgil’s satisfaction, with his 12X 
Weaver mounted in the lapped rings, he 
gathered up a few cartridges he had on 
hand and thought might be close to what 
| needed. He fired three shots from 100 
yards into a 1/2" group and offered to 
buy my rifle. | jokingly suggested a price 
of $1,000.00, and he seriously suggested 
that he knew several people who would 
pay that. | thought about that for very 
nearly a full heartbeat and elected to 
keep my prize; he’d given me some idea 
of the rarity of an off-the-shelf rifle capa- 
ble of 1/2" groups — and we’d just 
begun. 

We started with 165 grain Speer 
spitzer boat tail bullets, but, because of 
the depth of the chamber cut, could not 
achieve both sufficient bullet seating 
depth and optimum bullet position in 
relation to the lands. We switched to 180 
grain Speer spitzer boat tails before all 
was said and done and ended with 48 
grains of IMR 4064 powder ignited by 
Federal 210M match primers in 
Winchester brass. The stock was not 
bedded, nor was the barrel free floated 
(though I’ve grown certain they would 
have been had Virgil decided it was nec- 
essary). So, how’d | do when he finally let 
me shoot my new rifle? 

Virgil left me with my rifle and went into 
his shop. Trying to remember everything 
he had taught me, | went to work. We’d 
run out of those precise Redfield targets, 
so | shot at a circle with a cross that I’d 


AIR GAGE BARRELS 


FOR CLOSEST TOLERANCE - In 
"Chrome-Moly" and Stainless Steel. All 
calibers up to 458 Winchester. Blanks or 
Finished Turned in standard or target 
tolerance chambers. 


Ask for free data on all our services. 
DISCOUNTS TO GUNSMITHS. 


Write to 


DOUGLAS BARRELS, INC. 
5504 Big Tyler Road 
Charleston, West Virginia 25312 


drawn on the back of a feed sack. | 
watched the wind and the mirage. | con- 
centrated on my breath control and my 
hands. When the crosshairs held rock 
steady, | gently closed my hand and felt 
a cannon jump against my shoulder. (| 
decided right then that | wanted one of 
Ed Shilen’s muzzle brakes.) | didn’t even 
look to see where the bullet went. | eject- 
ed the spent brass, left the bolt open to 
cool the barrel and discussed my body’s 
reaction to the unexpected recoil with my 
surprised brain. Then | chambered a 
round and tried to find exactly the same 
picture in the lense of the scope. When 
the recoil surprised me for a second time, 
Virgil called out from his shop to ask how 
it looked. The spotting scope showed me 
an elongated hole slightly less than .30 
caliber center-to-center. 

| was excited, and it took a moment to 
settle myself for a third shot. Again, | 
looked for that same picture, and again 
that cannon slammed against my shoul- 
der. | was a little afraid to look through 
the spotting scope — afraid that | might 
have ruined this first group with a poor 
shot. What did it matter? If it was tight 
(for a hunting rifle), it would only be the 
first of what | hoped would be many tight 
groups, but | knew this group was the 
one my memory would cling to. Finally, | 
leaned over and found that first group in 
the spotting scope. The third bullet had 
passed cleanly through the elongated 
hole made by the first two! With my 
slightly used, off-the-shelf rifle (and after | 
don’t know how many hundreds of dol- 
lars worth of painstakingly done free fit- 
ting), | had bested my efforts with a much 
more expensive and very excellent rifle. 
Is my Remington the better rifle? Let’s 
call it a draw. Perhaps, | was by a few 
days the better shooter. Maybe, | was 
just lucky. 
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GONE WITH THE WIND 


Shooting long range. that is 600 yards 
and out, has always been a test of the 
firearm, the load, and the ability of the 
shooter to successfully merge many 
complex variables into a winning combi- 
nation....... one that puts trophies on the 
wall... and as my shooting experiences 
grew, so did my shooting “savvy”. | was 
sure that | had all the answers necessary 
to perform well that is, the smarts to 
compete successfully under any condi- 
tions at long range targets....... Well folks, 
when you have that much confidence... 
watch out! My brilliant assumptions 
about my shooting prowess was shat- 
tered two weeks ago when my partner 
Tony Scala (Palma Team shooter) and | 
were getting in some last minute practice 
before our annual trip to the Nationals at 
Camp Perry. 

Despite growing wind at our back, we 
had cruised through offhand, rapidfire sit 
and prone with neither one of us down 
more than a few points going back to 
600 yards...... well that’s not quite true, 
Tony who claims he’s from planet earth, 
(then contradicts it by doing things that 
boggle the mind of the average human 
being) cleaned offhand with a 9X group 
small enough to cover with your hand, 
then cleaned rapidfire sit with 200-16X. 
As if that weren’t enough, the alien visitor 
rubbed my nose in it by shooting a 200- 
11X at 300 reaffirming my thoughts that 
his daily activities (including shooting) 
should be closely monitored by an intelli- 
gence agency...... anyway, the mortal half 
of this duo was only down 12 points 
through 300 yards, which in my case, is a 
banner day! 

With memories of last weeks practice 
dancing through the gray matter | reflect- 
ed on three carelessly dropped points 
and vowed not to screw up again....... 
and Tony, well he hit the spotter 7 times 
for a perfect 200 with 18X’s, so | was 
certain he was ready to give me another 
lesson in hard holding especially in light 
of the “following” wind. 

With my partner volunteering to take 
the pits | drove to the 600 yard line and 
common sense not prevailing, opened 
my big mouth by telling him over the C.B. 
to “Keep his eyes open” for some really 
awesome shooting..... 

At 600, | dragged out my Remington 
.223 with its 8 twist barrel. Now this par- 
ticular rifle shoots Sierra 69’s extremely 
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well on the short part of the course hold- 
ing groups well under .3 MOA out to 300 
yards, using 23.5 grains of AA2230 and 
Rem. BR primers. For 600 yards, it favors 
Jimmy Knox’s 80 grain VLD’s when 
pushed by 25.0 grains of AA2520 and 
Rem BR primers. That combination gives 
Jim’s VLD bullet a velocity slightly over 
2800 fps with X ring size groups at 600. 
So with that solid performance capability 
| was really savoring the thought of a 
780+ score to wrap up the practice sea- 
son. 

Looking down range, | estimated the 
wind at somewhere between 16 to 20 
mph’s with gusts slightly over but since it 
appeared to be coming off my backside, 
| didn’t give it much thought!!!! (Another 
insight into my faculty for looking at a 
problem and not seeing it!). Cranking up 
the International sight about 11 minutes, | 
watched the range flag for a moment as 
it hung straight out towards the target 
and decided to go with a “no wind” con- 
dition and broke the first shot. The target 
went down and came up with the spotter 
showing a mid-ring 7 at 1:00. Dropping 
the sights a couple of minutes and a 
small left wind correction had my second 
sighter just hanging on the X at 7:00....... 
“Good enough” | thought, and began 
taking record shots...... X, X, then an 8 at 
1:00, another X, a 10, and another 8 this 
time at 11:00. The sign of frustration (per- 
spiration) were starting to show as | 
checked the sights (always a good place 
to lay the blame) and damn if they 
weren’t tight! | cranked in another load, 
looked for the condition, then broke the 
shot for an X. Another shot went right in 
at about the same spot. With my spirits 
rising | broke the next shot for a 7 at 
11:00, then an 8 at 1:00. Down nine 
points in 10 shots | realized | was 
absolutely lost as to what was happen- 
ing. The holds were good, the sights 
were tight, the loads well tested, (but the 
brain wasn’t functioning) and then | 
caught it as | stared at the range flag..... 
the wind was switching so damn fast 
between 5:00 and 7:00 | wasn’t catching 
the changes. To add insult to injury, | 
was, (what is kindly referred to as) “chas- 
ing the spotter” which is about as dumb 
as one can get at 600..... especially when 
you been around the highbower game as 
long as this gray beard has been crank- 
ing rounds down range. Now I’d like to 


tell you | solved the problem....... but that 
would be a downright lie! At the end of 
20 shots | was down 17 points and won- 
dering if | could get my Perry and Condo 
rental fees’ back. 

As Tony came out of the pits, much to 
his credit he was hardly laughing at what 
happened...... As he drew nearer, | put on 
my best game face and tried to come up 
with an acceptable excuse. Lets see, 
migraine headache? Nope he knows | 
don’t get them! Bad ammo..... no, | 
always brag on how much time and effort 
| spend on them...... , Throat gone! No 
that won’t work either, it only has 900 
rounds through it and he knows it....... 
damn! So with sixty years of executive 
life experiences behind me, | dug into my 
repertoire of glib remarks and blurt out, 
“Wait, you just wait and seeeeeeee” as | 
drove to the pits to pull his target...... and 
it didn’t take long. 

Now it’s not Christian like to gloat at 
someone’s problems, but let me tell you 
it almost brought tears of joy to this old 
face whenever he’d drop an 8. Yes sir, 
my hard holding friend from outer-space 
fell into the same wind trap with X’s and 
8’s using his .308 and 190’s. After he 
was finished, (dropping more points in 
that one firing than he had all season) we 
sat at 600 and tried to do some analyz- 
ing. His first words were, “well that was 
humbling....!” 

There was no question that the wind at 
15/20+ mph coming from 7:00, 6:00, and 
5:00 was really playing hell with our abili- 
ty to stick to single condition. There was 
no mirage to be read with winds at that 
speed and only the single range flag at 
200 to watch and from my perspective, it 
sure wasn’t telling me very much. 

Essentially we were faced with wind 
shifts occurring so rapidly that neither of 
us could get a handle on one specific 
condition long enough to satisfy each 
shot...... our conclusion, if we get such a 
wind at Perry, we would call it a day, 
head for the condo and the hot tub or go 
Walleye fishing. 

About the middle of the week, Tony 
called, “we can’t go to Perry with that 
600 yard fiasco hanging over our heads, 
lets shoot one last practice.” The next 
morning, sure as hell, the wind was virtu- 
ally identical to the day that we had 
all the trouble. | was concerned that | 
wouldn’t upgrade my 600 yard score by 
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much...... and that little voice in the back 
of my mind said “Right dummy, think 
negative and shoot negative”....... and 
proceeded to drop 14 very big points at 
600. During the firing, | tried watching the 
grass, trees, the range flag, even a daisy | 
spotted down at 200, hoping that the 
way it bent from wind would give me a 
SIGH. 255. and nothing! When my partner 
reached the firing line he looked a little 
somber and didn’t say much other than 
mumble something to the effect that 
“Maybe we should have stayed in bed 
with the wives.....” | grunted (a sincere 
reflection of my state of the mind at that 
moment) and headed for the pits to pull 
his target. 

Sure enough, Tony ran into the same 
problems through the first 9 shots with 
8’s, 9’s, 10’s and X’s strung between 
7:00 and 1:00 o’clock..... and then after a 
five minute lull that had me worrying that 
something might be wrong at 600, the 
next round came down with a solid 
Rew scatted and he went clean on the next 13 
shots. Obviously he had tumbled on the 
solution or the conditions sure had 
changed dramatically. As | pulled the tar- 
get down from the target frame, | heard 
his jubilant voice over the C.B. saying “1 
got it... I'll be right down.” 

Well he did have the answer to shoot- 
ing a fast switch condition and it was 
simple and virtually no different than 
treating any other wind condition. With 
the wind switching so quickly and at 
such a velocity we were unwittingly trying 
to compensate for four distinct (but virtu- 
ally unseen) conditions, the switches 
from 5:00 to 11:00, 6:00 to 12:00 and 
7:00 to 1:00 and wind velocity changes. 
What he did was revert back to the nor- 
mal method used to shoot a simple 
cross-wind condition which eliminated 
the worst of the four conditions. 

He re-established his wind zero and 
then held off whenever he felt the condi- 
tions justified a full value correction or 
better. That is, he set his wind zero for 
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only the 5:00 to 11:00 flag and when he 
had it at the velocity he wanted, he broke 
the shot immediately. Even being caught 
by a wind shift to 6:00, this method per- 
mitted 10 and X ring scoring. In short, by 
simply staying with his wind zero setting, 
he eliminated all the other variables...... 
and folks it worked well. It was only when 
we (I) tried to compensate that we (I) 
dropped points....... simple? Yeah so 
simple and basic that we should have 
picked up on it a lot sooner. 

That evening | used Frenchu’s Ballistic 
program to do some analyzing and it was 
a real eye opener. | plotted both Tony’s 
load and mine to see just how much drift 
a quick shifting 20 mph wind would 
effect 190 at 2520 fps. 

Hold on to your hats: 


With the above data firmly entrenched 
in memory, | vowed to treat a wind blow- 
ing off my backside with a heck of a lot 
more respect in the future, but that’s not 
the end of the story...... 

Last week at our short course range | 
ran into Art Marten, one of the better old 
time shooters. When | told him our tale 
he laughed and said “Hell, Boy, there’s 
an easier way to do it than what you and 
Tony were doing”....... “just wait till both 
your ears flap at the same speed then 
shoot!” Now there’s some sage advice 
from an ole pro and certainly worth think- 
ing about! 

Best wishes and small groups to all. 

Carl R. Fischer 
1505 Lance Drive 
Twin Lakes, Wisconsin 
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MY FIRST BENCHREST MATCH 
(Super Shoot ‘93) 


by 
Don Ballasch 


I’ve long been a groundhog hunter, 
and a deer hunter. I’ve long been 
involved in highpower rifle competition, 
shooting both service and match rifles. 
My reloading equipment is evolutionary, 
showing a progression from 7/8-14 dies 
to straight line bullet seaters and more 
sophisticated neck sizers. While at a gun 
show two years ago | came upon a book, 
“The Ultimate in Rifle Accuracy”, by 
Glenn Newick. | bought it, and read it. | 
passed it around for my friends to read. 
The last time that | saw it, it had no 
cover, and was bent in two, so that it 
could fit in one’s back pocket. It has now 
been missing since last deer season. We 
learned a lot from it, especially how to 
clean a rifle. When competing in high- 
power matches, the idea of taking a 
cleaning rod to the range, or cleaning a 
rifle during a match, never occurred to 
me... or my fellow shooters. One name 
that came up a lot in that book was 
“Kelbly”. His address was close to my 
Ohio hometown, Parma. In fact, George 
Kelbly’s range is 45 minutes from here. It 
lies within the Ballasch Triangle... that 
mysterious piece of Ohio geography 
where hundreds of groundhogs have dis- 
appeared over the years... all without a 
trace. 

Last year (1992) my friend Sam and | 
were off on a typical weekend groundhog 
hunt. | told him that Super Shoot was this 
weekend, and maybe we should drift 
down there, and check it out. We 
stopped, and it was neat. We had never 
seen rifles like this before. | was over- 
whelmed... wild paint jobs, custom 
actions, scopes and reloading equipment 
that was exotic, to say the least. While 
walking around, looking at all the good- 
ies, we ran into Glenn Newick. | talked to 
him for a half hour, while he was reload- 
ing for the next relay. | went to find Sam, 
and found him watching Jim Carmichel 
shoot, through Jim’s spotting scope. 
Sam has all of Mr. Carmichel’s books. | 
think that now having the chance to meet 
him “made” Sam’s day! | went to Jim’s 
trailer, and had the chance to talk to him 
about the .22 Cheetah that | shoot. Also | 
met Ferris Pindell, and he was very help- 
ful in explaining proper loading technique 
to me. We were there for three hours, 
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Jim Carmichel 


and only spent a hundred dollars or so, 
which was pretty good, considering all 
that there was to look at. We bought bul- 
lets, patches, rod guides, and benchrest 
“stuff”. | think that this is when “it” hap- 
pened. We discussed buying benchrest 
rifles while on our way to the day’s 
groundhog hunt. Sam suggested that at 
next year’s Super Shoot | could shoot my 
Sako 6PPC, and see if | liked it. If | did, 
then we can get some rifles built. Seems 
like a good idea to me, Sam. 

May 10th, 1993. | drive over to Kelbly’s 
range, to pay my light varmint entry fee. 
Jim Kelbly asks, “Gonna try it, Don?”. 
“Yep”. | better buy some bullets, and get 
some practice in. | only have two weeks 
to go. | need a rest. | mean for my rifle to 
sit on... not “rest” as in recline, or sleep. | 
called Sinclair International, and asked 
Erik if | could borrow a front rest, and 
rear bag. No problem. It’s nice to have 
friends. | need bullets, however. Off to 
the neighborhood gunshop, where | 
bought two boxes of 60 grain Sierra hol- 
lowpoints, and some Scot 322. Trimmed, 
reamed and primed all 150 rounds of 
USA brass that | own. Then, for the first 
time | removed the Harris bipod and 
sling. Then the swivel studs. | was ready 
for the Super Shoot XxX. 

| dropped the kids off at preschool, 


Glenn Newick 
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It’s a kind of long firing line 


Kenny Jarrett 


My neighbor, Bob White 
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then drove down to Kelbly’s. | arrived as 
Jim Kelbly was opening the match. He 
said, it’s about time you showed up... 
you shoot in about 45 minutes. Plenty of 
time, no problem. | went to look for Erik 
Sinclair. | asked around, then found Erik 
and his wife Janelle. They were with 
George Pfettscher; they had their loading 
benches inside a portable shop. It was 
well designed. As things turned out, Erik 
was to shoot on relay 3, and | was 
assigned to relay 5. So | could use his 
rest and bag. In fact Erik was to shoot on 
a bench that was only one bench over 
from mine, so the rest and bag would 
always be right there. | couldn’t have 
planned it any better myself. | went with 
Erik, as he set up for the 3rd relay. | 
asked him a few questions, and he briefly 
explained how to adjust the rifle to ride 
the bags. What to touch, and what to let 
slide in recoil. And many useful tips on 
setting up. 

That 45 minutes sped by. It was now 
my turn to shoot. Jim announced over 
the PA, “turn and greet your neighbors”. 
This is a good idea, particularly with 300 
shooters at a match. | knew only about 
15 of the people there. On my left was 
Bob White, and on my right was Merlin 
Hubbard. At a Highpower match | usually 
get to meet the shooter on my left... 
when | retrieve their brass... which has 
either bonked me in the head, or gone 
down my collar, slowly burning my back, 
inch by inch. Sure hate them .223s, but 
that M2 ball hits harder and burns longer. 
Hi Neighbor... would this brass be yours? 
Anyhow, | asked Bob which one of the 
two was the sighter target. Bob asked... 
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MY FIRST BENCHREST 
MATCH 


Continued 


“First match?”. He patiently explained 
that the bottom target was the sighter, 
and the top target is where you put your 
5 shots “for Record”. | was still adjusting 
my rest when the relay began to shoot. 
Turned out that | had to go 6 clicks up, 
and 8 clicks left, to hit where | wanted to 
on the target. Shot my 5 shots for record. 
| told Bob that | could have shot better, 
and he replied “This one doesn’t count”. 
What do you mean... doesn’t count? It’s 
the warm-up relay. Another great idea... 
shooting white targets, and a practice 
relay! At a highpower match you shoot 
two sighters into a black bull... and pray 
that you will be able to see them with a 
big “team” scope. Someday |’m going to 
print an MR-5 target in reverse, with a 
white bull, where | can see the bullet 
holes on a hot day, or at dusk. Well, 
things went better with each relay. I’m 
not talking about my shooting... rather 
the task of becoming more organized. At 
the end of the day | went off to find Jim 
Carmichel. | am an enthusiast of the .22 
Cheetah which Jim designed, and | had 
wanted to meet the gentleman again... 
who once again was quite gracious. 

Day 2, May 27, 1993. Light varmint 
class, 200 yards. Double the distance, 
double the fun. The wind is out of the 
east today. Normally it blows from the 
west around here. At home, most every 
day | check the direction of the wind. | 
can tell by the smoke stacks at the Ford 
plant. When the smoke goes straight up, 
| often go out in Lake Erie for walleye. 
This method is very reliable, and has yet 
to fail me. | am sure that | would have 
done much better at this Super Shoot if 
there would have been a Ford plant with 
tall smoke stacks nearby that | could 
have watched. Living by Lake Erie, some 
days you have all four seasons at once. 
While | was shooting it seemed as if the 
wind was trying to make up its mind 
which way to blow. It caught me... 
good... in the third match, and | opened 
my group up to 2 inches. | wasted a nice 
little shot assembly down on my sighter 
target, unfortunately. 

Then it happened... the thing you fear 
most. A slamfire? No, worse than that. | 
pulled a shot. You know the kind... the 
one where you bite your lip, take a deep 
breath, and yank that little sucker just 
about off the paper. Just like when you’re 
shooting a six pound .375 H&H, off a 
bench. You know that it cost you, even 
before you have the nerve to look 
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through your scope, and try to figure out 
where the darn thing ended up. With this 
one, before | looked in the scope, | put 
my head down in my hands, closed my 
eyes, and breathed a silent prayer... Dear 
Lord, grant that it did not land in a popu- 
lated area... or an orphanage... or a con- 
vent... let it have landed in the middle of 
Lake Erie.. or on Mars... but please, 
Lord... no civilian casualties. Finally you 
summon up the resolve to look through 
your scope. Hope springs eternal... 
maybe that’s a ladybug out there on my 
target... so far away from the other shots. 
If I’m lucky the ladybug will start to move 
around, and I'll laugh in relief. It doesn’t 
move around though; bullet holes seldom 
do. The memory of that shot will haunt 
me until next Super Shoot. Merciful heav- 
ens... why do | do stupid things like this... 
even if they seemed like a good idea at 
the time? One shot took me from 150th 
place to 255th place. Later | told Jim 
Kelbly what | had done to myself... look- 
ing for spiritual guidance... looking for 
any kind of guidance... any at all. He 
said, “Don’t feel bad, Don. There are 200 
other people out who also beat them- 
selves today. And many of them shoot 
expensive custom rifles, and have trav- 
eled great distances for the fun of doing 
it. Anyhow, you beat a few... although 
they probably crossfired”. Thanks. 
| enjoyed myself at Super Shoot ’93. 

Which says a lot for the ruggedness of 
the human spirit.... or the resiliency... or 
maybe the stupidity... | don’t profess to 
know which, exactly. | have decided to 
have a state-of-the-art benchrest rifle 
built; it’s already started, as | write this. 
Gonna get serious about this benchrest 
shooting thing. Gonna be back at Super 
Shoot ’94. And there isn’t going to be 
any repetition of that pulled shot from 
hell. | hope. 

Don Ballasch 

3223 Klusner Avenue 

Parma, Ohio 44134 


(All photos courtesy of the author) 
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RELOADING FOR THE M-14 


Long time readers of PRECISION 
SHOOTING will recognize this as another 
article on service rifle reloading and 
although the M-14 may not be “the” ser- 
vice rifle, it is in service with our armed 
forces. These readers may wonder why 
we need another article as the average 
accuracy of a typical match conditioned 
service rifle is little less than MOA and 
95% of the rifles are more accurate than 
the people using them. Unfortunately, 
recent service rifle reloading articles have 
distanced themselves from a tenet 
advanced by C.E. Harris in his illuminat- 
ing work “Reloading for Semiauto Rifles” 
in the May-June 1989 issue of HAND- 
LOADER (139). In one short sentence, 
Mr. Harris stated everything you ever 
needed to know about the topic. That is, 
“Reloads should be duplicates of factory 
or arsenal loads, whenever possible.” 
Elegantly simple isn’t it, but it defines 
boundaries that you should remain within 
when reloading for the M-14. 

Don’t let the phrase “factory or arsenal 
loads” deceive you into believing this 
article is about “ball” ammunition. It isn’t, 
but it is about improving on the unit of 
measure, Lake City Match (M852), by 
which all 7.62 MM service rifle ammuni- 
tion is judged. Keep in mind that experi- 
mentation can and should take place, 
however nothing you do should compro- 
mise the safety or functionality of your 
ammunition. Additionally, | have limited 
time to spend on this hobby, therefore | 
want accurate ammunition quickly. | want 
to be in the 5% who are better than their 
rifles and that won’t occur while I’m at 
the loading bench, refining my loads to 
the nth degree, but when I’m dry firing or 
at the range practicing. The following lists 
my approach and rationale in achieving 
the goal of “factory or arsenal loads” 
while attaining the best possible accura- 
cy in the shortest time for my M-14. 

1. Examine the cases. If they are new 
the examination can be perfunctory, but 
if the brass is once fired and of unknown 
origin, examine it in detail. Pay particular 
attention to the area forward of the solid 
web. View any bright rings 1/2" to 3/4" 
up from the base with suspicion, if not 
downright alarm. These rings are telltale 
signs indicating the case was too small 
for the chamber and stretched exces- 
sively on firing to fill the chamber. More 
specifically, on firing the case neck and 
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area below the shoulder gripped the 
chamber wall tightly. Meanwhile, the 
case head, which was several thou- 
sandths from the bolt face, was pushed 
by the increasing pressure back against 
the bolt face. It is important to realize that 
the front two thirds of the case are immo- 
bile while the last third does the moving. 
The stress of the case stretching is con- 
centrated in a relatively narrow band. 
This results in the rings. These rings are 
indications of an imminent case head 
separation. Minor case stretching is nor- 
mal in semiauto rifles because cases are 
slightly undersized to chamber easily, but 
a minimum headspace case in a maxi- 
mum headspace chamber may result in 
cases stretching to failure. 

Imminent case head separations and 
the accompanying rings are sometimes 
subtle visually, but are physically 
detectable using a thin metal rod, bent 
90 at the tip for 1/4", with the tip filed or 
ground sharp. A wire coat hanger appro- 
priately modified is excellent. Any signifi- 
cant hesitation, as you probe the case’s 
interior, by dragging the probe from the 
case head to the shoulder, is cause for 
immediate case rejection. Don’t give it a 
second chance and don’t neglect this 
examination even if it’s your once fired 
brass. Make the visual examination 
before you tumble the brass clean as the 
polishing process masks the rings. Do 
not neglect this step. 

Complete case head separations, on 
firing, will often leave the front portion of 
the case in the chamber. This will bring 
your shooting to a standstill while you 
search for a means of extracting the 
offending piece and reestablishing your 
concentration. 

2. Tumble clean the cases. Obviously, 
this needn’t be performed with new 
cases, but with a semiauto, tumble 
cleaning is mandatory to remove dirt or 
grit picked up from the range. Clean 
cases result in less sizing effort. My 
cases aren’t brightly polished, but they 
don’t need to be to meet the criteria of an 
arsenal duplicate. 

3. Run a brass brush through the case 
neck. This removes the burnt powder 
residue or carbon that the tumbler didn’t 
get. This material seems to produce dis- 
cernible variations in case neck tension 
during seating. Chucking a brush in a drill 
or drill press speeds up the process. 


Don’t spin the brush faster than 1400 
RPM. A stainless steel brush will also 
work, but may remove metal from the 
inside of the case neck unless you’re 
careful. 

4. Lubricate the case exterior. Imperial 
Case Sizing Wax seems to require less 
effort than other lubricants. Try to keep 
the lubricant off the case shoulder. You 
want the minimum necessary to easily 
size and no more. 

5. Decap without sizing. Use a sizing 
die for a larger case or a universal decap- 
ping die. 

6. Size in a custom die for your cham- 
ber without the expander ball, or a trim 
die. The custom die is optimal, but a trim 
die works well. The latter does not size a 
case neck excessively like a standard 
sizing die, but before you size any case 
you need a baseline or reference for your 
rifle. This reference establishes the 
amount you move the shoulder back on 
sizing. You want the minimum sizing nec- 
essary for the case to chamber easily 
plus a nominal clearance. With a sized 
case in the chamber, the bolt minus the 
ejector, extractor and operating rod 
spring should “close as if on an empty 
chamber” using only finger pressure as 
described by C.E. Harris in the article 
mentioned above. 

An RCBS Precision Mic is the easiest 
way to determine this reference. | 
obtained one in 1991 and after reading 
the accompanying literature, was imme- 
diately impressed with the tool’s utility. 
Ronal A Yerian was the first person in 
print to point out its value with his article, 
“THE PRECISION MIC AND THE M-1” in 
the July 1992 issue of PRECISION 
SHOOTING. With the Precision Mic, you 
no longer rely on “smoking the case 
neck” or “screwing the die in until it hits 
the shellholder” or “sizing to minimum 
headspace” (cartridge or chamber?) to 
determine the correct amount of sizing. 
In a single tool, RCBS replaced guess- 
work with an exactness heretofore 
absent from bottleneck case full length 
sizing. 

Using several fired cases from your 
rifle, measure them in the Precision Mic. 
You should obtain an average value that 
falls somewhere between .000" and 
+.010" on the Precision Mic. The .000" 
dimension is actually the minimum 
dimension from the case’s base to a 
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point roughly midway on the shoulder. 
This is 1.630" for a .308 Winchester. The 
number +.010" corresponds to 1.640" or 
the maximum value. The diameter of the 
shoulder at the point on the shoulder, 
where the measurement is taken, is 
.400", which is a handy number to know 
for reasons that will become apparent. 

For my M-14, the Precision Mic fired 
case measurement is +.003". With that 
dimension, | adjust the die to move the 
shoulder back .003", to .000" on the 
Precision Mic. This is .002" further than 
necessary because at the .002" mea- 
surement, the bolt minus the ejector, 
extractor and operating rod spring will 
“close as if on an empty chamber.” Why 
move it back .003" to .000" instead of the 
.002" position? Cases vary in elasticity 
and this extra sizing of the shoulder 
ensures that cases that don’t respond to 
all of the urging of the die will be sized 
sufficiently to function properly. Excess 
lube in the sizing die will also cause the 
reference dimension to vary. This builds 
up in the shoulder area which may move 
the case shoulder back more than 
desired. The solution is to periodically 
clean the die. After sizing and measuring 
120 cases, the headspace measurement 
varied from .000" to +.0015". | don’t like 
the variation, but | can’t tell the difference 
at 600 yards, where ammunition prob- 
lems are apparent. 

Measuring Lake City Match (M852) 
with the Precision Mic, | find their car- 
tridge headspace dimension is fairly uni- 
form and ranges from .000" to -.003". 
Federal Match (308M) was outstanding in 
this area and ranged from .000" to -.001" 
and less than 5% of the cases had the 
latter measurement, which is extraordi- 
nary. One additional point, | didn’t 
choose the sizing die setting of .000" 
headspace to copy Lake City and 
Federal match ammunition, but to estab- 
lish proper case sizing for my rifle. 

You can mimic the Precision Mic with a 
Custom Products neck sizing bushing 
large enough to fit over the case neck. 
Using a dial caliper, measure the overall 
length of the case and the bushing. Keep 
in mind that the number you derive from 
the measurement is a reference and that 
you want to move the shoulder back no 
more than .003". 

If you indiscriminately adjust your die 
to touch the shellholder, you could push 
the shoulder back much further than 
desired. Ronal A Yerian brought this out 
in his article, but for those who missed it | 
have an example. When my standard 
.308 Win sizing die touches the shellhold- 
er, a sized case measures -.016" on the 
Precision Mic. If a fired case from a rifle 
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with safe but maximal headspace mea- 
sured +.010" and | used all of that die 
and shellholder combination’s sizing 
capability, then the case shoulder would 
be moved back .026" from its fired posi- 
tion. Ponder that for a moment. This is 
considerably more sizing than necessary 
and would quickly result in case head 
separations. It is also why some people 
recommend never reloading an individual 
case more than three times for a service 
rifle. | wouldn’t reload that case once. 

The very real possibility of case head 
separations is also why | never use any- 
thing but new or once fired brass. The 
latter is from military teams who gladly 
provide it if you ask them. It’s false econ- 
omy to use brass of an unknown origin 
that could fail in your rifle on the next fir- 
ing. Leave that for the brass rats or throw 
it in your scrap bin for recycling. 

Another problem with excessively 
sized cases in maximum chambers is the 
appearance of high pressure in an other- 
wise normal load. A friend and new high- 
power shooter purchased a .308 barreled 
Garand from a reputable shooter. This 
rifle, with the original owner’s reloads 
duplicating Lake City Match (M852), 
showed no excessive pressure signs and 
was quite accurate. The new owner 
reloaded for it using the same compo- 
nents as the original owner, although the 
powder was a different lot. After firing a 
five shot group, he retrieved the cases. 
Much to his surprise and consternation, 
the primers were mashed flat, a “classic” 
indication of “excessive” pressure. He 
pulled all the bullets of that load and 
reloaded 10 cases using three grains less 
powder. He fired and chronographed 
these at a mild 2200 feet per second with 
the 168 grain match bullet. Nonetheless, 
the primers remained flattened. Lake City 
Match normally registers approximately 
2550 feet per second from a service rifle. 
At this point he asked for help. 

Two problems surfaced during the 
subsequent investigation. A fired case 
was compared with a sized case using 
the Precision Mic. He was moving the 
shoulder back .022”. The case head had 
a running start at the bolt face! This 
should have shown up as bright rings on 
the case head, except there wasn’t any 
evidence. Examining the rifle revealed the 
answer. His cleaning procedures were 
appropriate for long term preservation as 
there was oil everywhere. Residual lubri- 
cant still occupied the chamber which 
explained why there weren’t any case 
head separation symptoms. The cases 
weren’t gripping the chamber at all. On 
firing, the whole case was racing to the 
bolt, courtesy of the lubricant. This 


caused the primer flattening. Sizing the 
cases properly, to fit his chamber, and 
removing the oil did away with the “high” 
pressure indications and restored normal 
velocity with standard loads. 

One of the real benefits of sizing in a 
custom or trim die is moderate case neck 
reduction. That is, the case neck is 
reduced from the fired dimension of 
.343" to .334" and not the .328" or less 
that you find in a normal sizing die. The 
.334" neck dimension is important to me 
because that’s the bullet’s diameter 
(.308") plus the neck wall thickness 
[.0145" (Lake City Match average) times 
2 or .029"] minus the desired case neck 
tension (.003"). In addition, my custom 
die has a Total Indicated Runout (TIR) of 
.0005". The trim die is also excellent with 
a maximum TIR of .0015" which com- 
pares favorably with the standard sizing 
die’s TIR of .0025" without the expander. 
With the expander, it is .0035". 

Adjusting a custom or trim die to size 
properly results in noticeably more 
reloads than you thought possible from a 
service rifle. In addition, case head sepa- 
rations become the other person’s prob- 
lem. Eventually, you’ll recycle the brass, 
but it won’t be from the fear of case head 
separations, but insufficient case neck 
tension. Case necks become thin and 
won't hold a bullet tight enough to main- 
tain the overall length as the bullet tip 
strikes the feed ramp. C.E. Harris stated, 
“When using brass from Lake City M118 
Match ammo fired in an M1 or M14 rifle, 
you can expect at least a dozen match- 
quality reloads even though these hulls 
are resized full length every time ... and 
anneal(ed) about the eighth reload.” 
Annealing has no appeal, but with mini- 
mal sizing cases seem to last indefinitely. 
For matches, | use a batch of cases three 
times and then cycle them to 100 yard 
practice. 

To recap, | located the shoulder accu- 
rately and sized the case and neck mini- 
mally. In addition, the case lengthened 
only .002"-.003" during sizing compared 
to a normal sizing die’s .007"-.010" and | 
didn’t need to lube inside the case neck 
because there wasn’t an expander ball to 
drag out. 

If you persist on using an expander 
ball, headspace will vary even if you pol- 
ish the ball and lube the case neck’s inte- 
rior. Case necks vary in thickness and 
this variation results in the expander tug- 
ging on some case necks when you with- 
draw them from the sizing die. 
Headspace variations result from these 
different resistances. You could outside 
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neck turn the cases to eliminate the vari- 
ation, but that takes time and is unneces- 
sary in a service rifle. 

Minimal sizing didn’t work harden the 
brass more than necessary. The only 
potential problems of using a trim die 
versus a custom die are inadequate neck 
sizing for some case makes and inade- 
quate case head sizing for some cham- 
bers. If your cases don’t receive enough 
neck sizing, then a Custom Products 
Sizing Die with the proper bushing would 
complete the neck sizing or you could 
have a custom die made. Inadequate 
case head sizing requires a custom die or 
a small base sizing die modified by 
Custom Products for their bushings. Of 
course, the latter and standard Custom 
Products Neck Sizing Dies allow you to 
change neck tension, with different bush- 
ings, for specific applications or various 
case neck thicknesses. 

One final point on sizing. When you 
size cases to fit your rifle correctly, don’t 
allow the die to back out of the press as 
cases may no longer chamber. | didn’t 
discover this problem until the command 
to “Load!” and couldn’t, at a Regional 
match in November 1991 that I’d driven 
350 miles to attend. After that incident, | 
tightened the dies in the press with a 
wrench and placed register marks on the 
press and the die to indicate if the latter 
loosens. A better solution would be a 
nylon set screw in the press to retain the 
die. 

7. Run the case in a Lyman “M” Die. 
Case neck thicknesses vary and this die 
produces uniform neck tension without 
turning case necks. In addition, it doesn’t 
change headspace like the expander ball 
nor does it affect TIR. | don’t run the case 
in far enough to use the die’s “step” 
because proper chamfering virtually 
duplicates the step’s purpose without 
expanding the neck excessively. 

8. Trim to maximum case length. 
Maximum length for the .308 Win. is 
2.015" so | trim to that length. | also trim 
after each firing. Others trim as short as 
2.000" and then allow the cases to 
“grow” with sizing until the cases are 
over the maximum length before trim- 
ming. This practice ignores variations in 
case neck tension using different case 
lengths or presupposes that all cases 
“grow” at the same rate. They don’t, so 
case neck tension is a variable you con- 
trol by keeping the case necks the same 
length. 
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The chamber length of my rifle is 
2.030" which provides .015" clearance 
with a cartridge measuring 2.015" and 
the case head touching the bolt. | set the 
case shoulder back .003" so the effective 
clearance is .012" when the case is 
pushed all the way into the chamber. 
That is sufficient. Is the shoulder set back 
and clearance reduced when a cartridge 
is stripped off the magazine and rammed 
into the chamber during semi-automatic 
fire? The answer is no - for my rifle. 
Careful measurements with the Precision 
Mic indicate the shoulder is not set back, 
therefore the .012" clearance is pre- 
served. Trimming to a smaller value, such 
as 2.000", makes little sense from a 
“safety” standpoint and may contribute 
to increased throat erosion. By maintain- 
ing the case at maximum length, | can 
seat shorter bullets out to the maximum 
allowed by the magazine or throat and 
still maintain adequate neck tension. In 
addition, with the cases at 2.015" versus 
those at 2.000", bullets bases can be fur- 
ther from the dreaded “doughnut” region 
at the junction of the case neck and 
shoulder if throating will allow. Seating 
bullets into the “doughnut” results in 
case neck tension variations and patterns 
instead of groups at 600 yards. 

9. Uniform the flashhole. On the first 
loading, | uniform the flashhole. My flash- 
hole uniformer uses overall case length 
so | perform the process after trimming 
to length. The uniforming is done on a 
drill press for speed and ease. The tool is 
adjusted to lightly chamfer the flashhole. 
This is a one time operation. 

10. Uniform the primer pocket. Like 
C.E. Harris, | do this with a drill press and 
a Whitetail Carbide Match Prep Primer 
Pocket Tool from Whitetail Design and 
Eng. Ltd.. Cases are “Match Prepped” 
before a primer is seated because primer 
pockets become shallower with each fir- 
ing. Although they don’t become shal- 
lower by much, | don’t want a high primer 
and the possibility of a slamfire as the 
bolt strips a round off the magazine. 
Something | do want is consistent igni- 
tion and that is obtained with a uniform 
primer pocket depth. Vary the primer 
pocket depth by not recutting the primer 
pocket and you introduce a variable. In 
addition, primers of unfired cartridges 
cycled through my rifle have only minute 
firing pin marks. 

A word on slamfires. Slamfires don’t 
leave physical evidence, as to their 
cause. It’s like an aircraft mishap at sea 
where the wreckage isn’t recovered and 
there are no survivors. You base your 
investigation on the aircraft’s logbooks. 
With slamfires, you look at the remaining 


rounds, but you don’t have the cartridge 
head and primer of the case in question. 
Without evidence, your investigation is 
based on supposition. People point to 
inadequate case sizing as the main cul- 
prit in “normal” slamfires. That is, those 
that do not occur as the result of a 
mechanical failure such as a broken firing 
pin. This may be true, but it’s the rela- 
tionship of the firing pin to the primer that 
we’re concerned about and not the firing 
pin to the base of the case. People use 
slamfires as the primary reason for 
excessive sizing. By pushing the shoul- 
der back as far as they can, they insure 
the case head and primer are further 
from the floating firing pin when the bolt 
slams home. If you examine Lake City 
and Federal Match, you’ll notice the 
primer is .005” below the case head. This 
isn’t a coincidence. Why not duplicate 
this clearance? You can with the Match 
Prep tool; plus you now have a flat sur- 
face to seat the primer on. By correcily 
sizing and “Match Prepping” your cases, 
you will preclude slamfires short of a bro- 
ken firing pin and you can shoot with 
confidence that your cases are prepared 
properly. 

11. Chamfer the case neck interior. 
Also performed in a drill press as 
advanced by C.E. Harris. Chamfering 
seems simple enough, but from what I’ve 
seen, most people are too frugal in 
applying the cutter. Why do we chamfer 
in the first place? To start the bullet easily 
in seating which ideally precludes dam- 
aging the bullet base. | recognize that 
most high power shooters use boattail 
bullets, but that doesn’t mean this step 
can be ignored. Bullets seated without a 
meaningful chamfer result in bullet base 
damage. This discrepancy detracts from 
accuracy. Pulling Lake City Match 
reveals their cases aren’t chamfered and 
the bullet bases are undamaged, but the 
case necks appear soft, negating the 
need for vigorous chamfering. 

12. Chamfer the case neck exterior. 
Just make a light pass with the cutter. 

13. Wipe the cases clean. A time con- 
suming process, but necessary. If you 
have trimming residue inside the cases 
then tumble them clean. | recommend 
rinsing the cases in denatured alcohol 
first to cut the case lube; otherwise, your 
tumbling media is going to lose its effec- 
tiveness quickly. After tumbling, be sure 
to visually examine the flashhole for 
media pieces. 

14. Prime. The Lee Auto Prime is quick 
and the “feel” is excellent. You can use 
every make of standard large rifle primer 
made in the US without fear of a slamfire, 
if you “Match Prep” before you prime. | 
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have. Please recognize that | didn’t say 
that the primers are interchangeable. 
Winchester Large Rifle (120) and Federal 
210M produced the highest pressure and 
velocity in tests by the NRA published in 
the AMERICAN RIFLEMAN and SEMI- 
AUTO RIFLES. CCl 200 and 250 and 
Remington 9 1/2 were approximately 
5000 c.u.p. lower with the same compo- 
nents. 

15. Charge the case. Seems simple 
enough, but your powder choice will 
have an effect on how the M-14 per- 
forms. Confine your powders to those 
that fall between the 3031 series on the 
“fast” end and the 4064 series on the 
“slow” end. You get plenty of velocity 
with these choices and normal pressures 
at the gas port. C.E. Harris stated that 
Lake City Match contains 4895 while 
Federal (308M) uses 3031 or 4064 with 
the 168 grain Sierra bullet in their match 
ammunition. Both of these outfits have 
considerably more test equipment and 
engineering talent than | and their ammu- 
nition is excellent so I’m going to follow 
their lead and use powders that fall in 
that range. 

Other points to consider. Case capaci- 
ty varies and military cases do not neces- 
sarily have the least volume. One batch 
of commercial cases | checked had 5% 
less volume than 1988 Lake City Match. 
Whether this was an individual lot or not 
is of no consequence. Treat new cases 
as unique until they prove otherwise. 
Don’t assume anything. Work your loads, 
either up or down, depending on what 
you use for pressure signs. Do not 
exceed the powder manufacturer’s rec- 
ommended maximum. Be careful in sub- 
stituting components. If your barrel is 
well worn, velocities will be down, but 
pressures will be normal. Don’t increase 
the powder charge above the recom- 
mended maximum to regain velocity - 
rebarrel. 

16. Seat the bullet. A quality straight 
line seater produces the least TIR and 
those with micrometer heads are the eas- 
iest to change settings. After receiving 
my rifle, | measured the distance from the 
bolt face to the tip of a 168 grain Sierra 
Matchking that just touched the lands. 
The overall length was 2.850". One 
author recommended seating to a maxi- 
mum overall length of 2.780", which for 
my rifle would be .070" clearance. Why? 


T.D. Rangefinder Plans — $9.95 
Digital Barrel Thermometer — $41.95 
Heavy Duty Surveyors Tripod Shooting 
Bench Sit or Stand — $199 shipped 
SASE: TED DUNPHY 
W. 5100 Winch Rd. ¢ Rathdrum, ID 83858 
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For safety? Neither Lake City (LC 91 at 
2.820") nor Federal (308M at 2.800") seat 
their 168 grain Sierra bullets that deeply 
so why should we? Excessive pressure? 
Not if you developed your load with that 
seating depth. 

Glen D. Zediker, in THE BEST OF PRE- 
CISION SHOOTING - VOLUME II, stated 
that the now defunct Springfield Armory, 
Inc. throated their barrels for an overall 
cartridge length of 3.000". People owning 
those rifles and seating bullets to an 
overall length of 2.780" would have a bul- 
let run of .220" before striking the rifling. 
This, of course, was when the rifle was 
new. That thought leaves me cold. | want 
the minimum bullet run to the rifling pos- 
sible, which means the minimum maga- 
zine dimension, minus .010" clearance, 
or the chamber dimension are going to 
determine the maximum length of my 
rapid fire rounds. Slow fire ammunition 
will be within .010" to .015" of the lands, 
but never touching as | don’t want to 
extract a loaded round and leave the bul- 
let in the barrel. One author stated that 
seating bullets “out” for slow fire is 
another slamfire risk. Where did this orig- 
inate and more importantly where is the 
proof? If the cartridge chambers easily 
you have nothing to worry about. 

Are you curious about which bullet(s) 
to use? The Sierra 155 Palma is an out- 
standing “over the course” bullet. It has 
the same ballistic coefficient as the Sierra 
168 grain MatchKing, but you can push it 
150 feet per second faster at the same 
pressure. This translates to decreased 
wind sensitivity, a factor that will save 
you points. It’s overall length is less than 
the 168, but with a longer boattail. This 
means the bullet isn’t touching the 
“doughnut” at normal overall lengths. 
Some people use the Nosler 125 grain 
Ballistic Tip bullet for 200 yards with 
good effect, but if you're not 
“Distinguished” stay with the Sierra 155 
to meet the ammunition appearance 
requirement for “Leg” matches. 
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Want a heavier bullet for 600 yards and 
beyond? Go with the Berger 185 grain 
VLD. 

17. Spin the loaded round for TIR to 
segregate the cases. Use those having 
the least TIR for longer ranges. If your 
TIR is greater than .003” for 10% or more 
of your cases and your sizing die is good, 
obtain a new seating die. 

| ran a small test whereby | measured 
the TIR after stripping several rounds 
from the magazine and chambering them 
with the bolt slamming home. This dupli- 
cated slow fire chambering. TIR was 
never greater than .001" more than origi- 
nal and some rounds were less. 

18. Test at the distances you wish to 
shoot. In other words, if you’re develop- 
ing a load for 600 yards, shoot it at 600 
yards, not 100 yards. Differentiate 
between testing and practice. Use a sand 
bagged rest to minimize holding errors. 
You’re testing the ammunition, not your- 
self. Recognize too, that ammunition that 
works best at 600 yards, the 185 Berger, 
may not be suitable for shorter distances. 

Any reasonable load should keep five 
shots inside one inch at 100 yards pro- 
vided you have sufficient expertise to 
shoot that well. If your rifle isn’t that 
accurate, send it to any of the gunsmiths 
advertising in SHOOTING SPORTS. 
Without an accurate rifle, load develop- 
ment is a waste of time and money. Once 
you’ve developed accurate loads - stop 
development and start practicing in 
earnest. Trying to reduce group size by ~ 
MOA is utter futility when you can’t hold 
better than 3 MOA. 

Never use power tools without observ- 
ing safety precautions. Use safety glass- 
es and gloves. 

Virtually all of the manufacturers men- 
tioned are PRECISION SHOOTING 
advertisers. 


Mike Winkler 
401 Birch Court 
Hanford, Ca. 93230 
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TESTING N-130 AND N-133 
POWDERS IN THE 6PPC 


Dear Dave, 

| received your letter regarding my 
testing of N-130 powder this past Friday, 
and | finished up my testing of both N- 
130 and N-133 the following day. | have 
enclosed the results of all the testing as 
well as a copy of a calibration chart 
which converts the measure setting on 
my Sinclair measure to actual weight in 
grains for the various powders | use. Let 
me briefly describe how to read the 
charts. 

POWDER QUALIFICATION CHART: 
Far left hand column reads SINC. SET- 
TING, this is the actual Sinclair setting 
used for the corresponding lines. The 
POWDER column is the powder that was 
used for that corresponding velocity 
reading. The VELOCITY column is the 
actual chronographed velocity in fps 
taken for that powder and Sinclair set- 
ting. Under each separate grouping. The 
E=, is the extreme spread in fps of that 
particular grouping, M= is the mean aver- 
age in fps for that grouping, and finally 
S= is the standard deviation of that 
grouping in fps. 

SINCLAIR MEASURE, POWDER 
CALIBRATION CHART: Far left hand 
column is the actual measure setting. 
Each of the vertical columns are the 


by 
Hank Verwer 


respective powders and what the actual 
weight in grains is for each of the Sinclair 
settings. These readings were achieved 
by taking five readings at each setting 
and recording the mean value of the five 
readings. 

The test rifle and components used in 
all of the testing was as follows: 

RIFLE: Hall Actioned Light Varmint, 
BARREL: Lilja, 1:14, 22.5 inches in 
length, BULLET: 62 grain Snow, CASES: 
Sako Russian, PRIMERS: Federal 205M, 
CHRONOGRAPH: Oehler Model 33, 
screens 10 ft. from muzzle. 

The purpose of the entire powder qual- 
ification effort was to find a suitable 
replacement for my depleted supply of T- 
32. The two obvious factors in the selec- 
tion process would be accuracy, and 
consistency. | had already begun looking 
at powders such as H-322 Australian, 
8208, and N-201, when | received my 
May issue of Precision Shooting and read 
the article by Geza Nagy regarding “PPC 
Testing”. | was fascinated by the accura- 
cy and consistency he was getting with 
Vihtavuori OY N-130 powder. | contacted 
the rep for Vihtavuori Oy, Accuflite, of 
Pittsburgh, Pennsylvania, and talked with 
a gentleman by the name of J.B. (that’s 
all | Know him by) and he was very helpful 
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in giving me the background on both N- 
130 and N-133. | initially ordered just the 
N-130 powder to evaluate, however a 
month later | also ordered and received a 
quantity of N-133 to evaluate as well. My 
first trip to the range with the N-130 was 
certainly an eye opening experience as 
far as consistency was concerned. Four 
of the seven groups that | shot with N- 
130 had single digit standard deviations, 
and the other three groups had low dou- 
ble digits. 

The actual testing consisted of begin- 
ning with a Sinclair setting of 49.0 for a 
given powder and firing that grouping 
through the chronograph and recording 
the data, cleaning the rifle, firing two 
rounds through the barrel, and then fire 
the next five round grouping. Continuing 
to do this until a maximum setting of 55.0 
was reached. | set 55.0 as the top of the 
scale because with most of the powders 
tested, a setting of 55.0 would put the 
powder 1/2 to 3/4 of the way up the 
neck. As you can see by the chart, 
Accurate Arms 2064 could only be run up 
to a setting of 53.0. With that setting | 
was well up to 3/4 of the neck. You will 
also note that there is no 55.0 setting 
with the Australian H-322. In two sepa- 
rate instances | encountered high pres- 
sure signs manifested by tightening of 
the bolt on extraction, so | decided to go 
no further with the H-322. 

In reviewing Geza Nagy’s article | was 
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confused, and still am, as to why there 
were such significant differences in the 
velocities he found versus what | was 
reading. | have run the tests that are 
reflected on the chart a total of 3 sepa- 
rate times, and at temperatures which 
ranged from 65F up to 94F, and | consis- 
tently am well within + a half of one per- 
cent in my readings. On my last outing | 
was shooting with Don Mulhall of 
Longmont, Colorado. Don was shooting 
a 22 Waldog and his loads were loads he 
had chronographed in his own chrono- 
graph. We fired two groups of 5 rounds 
through my chronograph and we were 
within 11 fps of his readings. Don was 
quite impressed with the consistency of 
the data from N-130, and asked if he 
could load a series of groups with it. He 


loaded up two groups of 5 rounds each 
with the N-130, using a Sinclair setting of 
46.0. | have included on the third chart | 
sent you the results of those groups. 
You’ll note that his mean velocity was 
3460 fps, with an extreme spread of 9 
and a standard deviation of 4. The sec- 
ond group was almost identical. The 
accuracy for the groups was just as 
impressive, with the first group measur- 
ing .088 and the second .112. Needless 
to say Don was impressed. In fact he 
was so impressed that he ended up 
going home with my 2 Ib. canister of N- 
130. 

| have heard concerns expressed that 
N-130 is not a good powder to use at 
elevated temperatures. In all of my test- 
ing with this powder and with N-133, | 


POWDER QUALIFICATION 


= 


have never encountered any signs of 
high pressure. | have loaded my Russian 
cases up with a setting of 56.0 of N-130 
(that fills the case 7/8 up the neck), and | 
still had no signs of pressure. If there is a 
problem | have yet to see it. 

Several weeks ago | was shooting with 
Tom Mills a close friend of mine from 
Albuquerque, New Mexico. We were 
doing accuracy testing with the various 
powders in Tom’s rail gun. The groups 
shot by Tom at 100 yards with the N-130 
not only reflected the same consistency 
in velocity but group sizes ran from the 
mid 1’s to low 2’s. N-133 also appears to 
be a very good powder. It certainly does 
not match the consistency and repeata- 


Continued on page 29 
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TEST RIFLE: HALL LIGHT VARMIT, SERIAL NUMBER 289, BARREL: LILJA, LENGTH: 22.5 INCHES 


ant 


|POWDER QUALIFICATION 


CASES: SAKO RUSSIAN, PRIMERS: FEDERAL 205M 


——y 


saa 


BULLET: 62 GRAIN SNOW, SEATED TO 2.7110 AS MEASURED WITH COMPARATOR 


CORONOGRAPH=OHELER 33, 10 FEET FROM MUZZLE, 10FT SPACING 


sl 1 


E=19,M=3481,S=7 


|E=49,M=3265,S=22 E=29,M=3520,S=9 


E=49,M=3177,S=20 


SINC. SET |POWDER [VELOCITY | [POWDER |VELOciTY | |PowbeR [VELOCITY | [POWDER [VELOCITY | |POWDER tssocrry POWDER |VELOCITY | [POWDER [VELOCITY 
49|T-32 3182] _[N-130 - 3246| |N-133 3008| [H-322 | 9216] [N-201 | 2911 [T-8208 saat aazoea 3270 
49|T-32 3216] |N-130 3231| [N-133 sooo) H-322 3212] _|N-204 2923| |T-8208 3196] |AA2064 | 3255 
49|T-32 3201| |N-130 3236] [N-133 2997| |H-322 3189| [N-201 2906| |T-8208 3208| [AA2064 
49[t-32 | azo eee [3250] _[N-133 2989| |H-322 3226| [N-201 | 2903| |T-8208 3169| |AA2064 
49|T-32 3210] |N-130 3266| |N-133 | 3008| |H-322 3202| [N-201 2910| |T-8208 3165| |AA2064 | 3282 

[E=34,M=3203,5=13 | |E=35,M=3246,S=13 | |E=20.M=2998,S=8 {_|E=37.M=3209,5=14 | [E=20,M=2910,S=7 | |E=83.M=3191,8=23 | [E=27,M=3274,8=12 
50|T-32 3262| |N-130 3319] [N-133 3103| [H-322 | 3318] _|N-201 2995| |T-6208 |NOREAD | |AA2064 3330 
so|T-32 | 3232) (N-130 3315] |N-133 | 3069] [H-322 3290| |N-201 2983| |T-8208 3242| |AA2064 3345) 
50|T-32 3232| [N-130 | 3322] [N-133 3068| |H-322 3270|_|N-204 2966| |T-8208 3205] [AA2064 3334 
50[T-32 3228] _|N-130 3330|_|N-133 3061| |H-322 3294] [N-201 [3000] |T-8208 3269| |AA2064 3347 
50|T-32__ [NOREAD | _|N-130 3323| |N-133_ | 3078] [H-322 3273] _|N-201 | 2957, |T-e208 |  3241| |AA2064 | 3318 

[E=34.M=3236,S=15 | [E=15,M=3922,S=6 E=42,M=3075,5=16 | |E=45,M=3268,S=18 | |E=43,M=2980,S=18 | |E=64,M=3239,S=26 | |E=29,M=3334,S=11 
silt-32_ [| _- 3346 [N-130 3344| |N-133 3150| |H-322 3388| IN-201| 3022] [T-6208 3269] |AA2064 
Si|t-32 | _3278| |N-130 3345] |N-133 3129| |H-322 3394] |N-201 3054| |T-8208 3286| [AA2064 
5 1|T-32 3300] [N-130 3355| |N-133 3160| |H-322 | _3374 [N-201 3036| |T-8208 3301| [AA2064 3375 
51|T-32 3282| |N-130 3352| _|[N-133 3137] |H-322 3362| [N-201 | 3033] |T-8208 3263| |AA2064 [ 3408 
5 1|T-32 3319| |N-130 3347|_ [N-133 3127| |H-322 3361] [N-201 3056| [T-8208 | 3269] |AA2064 3395 

E241.M=3299,5=16 | |E=11,M=3348,S=6 | |E=25,M=3137,S=12 | |E=33,M=3379,S=12 | [E=34,M=3040,S=14 | |E=32,M=3278,S=14 | |E=54,M=3405,S=21 
52|T-32 3362| |N-130 3427| [N-133 | 3187| |H-322 | —-3.457|_[N-201 3081| |T-8208 a364| [AA2064 | 
52|T-32 3368 IN-130 3412| [N-133 3175| |H-322 3457|_|N-201 3109| |T-8208 3344| |AA2064 
sait-32 | ——-3371| |N-130 ia aso 3212) [H-322 3461] |N-201 3136| |T-8208 3341| |AA2064 
52|T-32 3364) |N-130 3417|_[N-133 3201| [H-322 | _3445|_[N-201 3132| |T-8208 3376| [AA2064 
5 2|T-32 3355|_|N-130 3389| |N-133 3201] |H-322 3467| _|N-201 3099) |T-6208 3351| [AA2064 | 

“|E=16.M=3364,5-6 | |E=36,M=9409,S=14 | [E=37,M=3195,S-14 | [E=22.M=3457,S=9 | [E=55,M=3111,S=23 | |E=37.M=3355,S=15 | |E=23,.M=3463,S=6 

+4 
83|T-32 g4ii| |N-130__ | S4a2| [n-133 | 3259| [H-322 | 3507] [N-201 3168) |T-8208 3463| |AA2064 3582 
5 3[T-32 3436) _|N-130 3469| |N-133 3262| |H-322 3527| [N-201 | 3162] |T-a208 | 3417] [Aazo64 3553 
5 3|T-32 3457|_|N-130 34ai| |N-133 | 3285 [4-322 | 3530] _[N-201 3165| |T-8208 3411] [AA2064 3563) 
53|T-32 a 3455| |N-130 3488| [N-133 3236| |H-322 3521] [N-201 3162| |T-8208 3440| [AA2064 3549 
53|T-32 3434] _|N-130 3485] _|N-133 3266| |H-322 3516| [N-201 | 3211] |T-8208 3443| [AA2064 3553 
£=46,M=3438,S=18 | 


E=52,M=3430,S=21 | |E=33,M=3560,S=13 


54|T-32 3506] |N-130 3536] [N-133 3336| |H-322 3544] |N-201 | 3235] |T-8208 3499| |AA2064 
s4lt-32_ | 3473] |N-130 3530| |N-133 | 3320] |H-322 3579|_[N-201 3270| |T-8208 3506, |AAz064 | 
salt-32_ | 3525] [N-130 | 3528] |N-133 3344] [H-322 | 3558] _|N-201 3223| |T-8208 3491| |AA2064 
salt-32_ | 3491] |N-130 3541] [N-133 3326| |H-322 3542| [N-201 | 3254] |T-8208 3491] [AA2064 

5 4|T-32 3505| [N-130 3532| |N-133 | _3339| [H-322 3576| |N-201 3267| |T-8208 3485| |AA2064 | 

E=52,M=3500,S=19 | |E=13,M=3530,S=5 E=24,M=3331,S=10 | |E=37,M=3559,5=17 | |E=42,M=3253,S=21 | [E=23,M=3494,S=8 | 

sar-s2_| 36t6| [N30 | 3608] [N-133 [3401] [H-322 [PRESSURE | [N-201 3315| |T-8208 3566] |Aaz06e4 | 
55|T-32 3565| |N-130 | 3592] |N-133 3379| |H-322 | | |n-204 3319| |T-e208 | 3597] |AA2064 
55|T-32 3589) |N-130 3608| |N-133 3399) H-322 N-201 3333| [T-8208 |  3600| [AA2064 
55|T-32 3557| |N-130 3608 |N-133 | —3397| [H-322 N-201 3308| |T-8208 | _9553| |AA2064 
55[T-32 3519] |N-130 3581| [N-133 3362| |H-322 N-201 3331| [T-8208 3557| [AA2064 | 


E=97,M=3569,S=36 E=27,M=3599, S=12 
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E=22,M=3391,S=10 
AUGUST 28, 1993 


E=26,M=3320,S=11 


E=47 M=3574,S=22 
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POWDER QUALIFICATION 


POWDER QUALIFICATION 


TEST RIFLE: HALL LIGHT VARMIT, SERIAL NUMBER 289, BARREL: LILJA, LENGTH: 22.5 INCHES 


CASES: SAKO RUSSIAN, PRIMERS: FEDERAL 205M TEMPERATURE: 76F CONDITIONS: OVERCAST, LIGHT BREEZE 


BULLET: 62 GRAIN SNOW, SEATED TO 2.7110 AS MEASURED WITH srieileail ed 
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VELOCITY | POWDER 
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eben ca 


POWDER |VELOCITY | 
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_|WELOCITY 
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VELOCITY |POWDER 
22 WALDOG, 51.5 GRFB, 46.0 SETTING ON SINCLAIR 
N-130 
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E=22,M=3391,S=10 |E=21,M=3604,S=7 


E=14,M=3579,S=5 


AUGUST 28, 1993 


| «A9(N-133 3009 3463 
| 49(N-133 ‘ 3000 N-130 3458 | + fe 
49|N-133 2997 4 N-130 3460 
49|N-133 | 2989 ry i fs N-130 3455 ‘s 
49|N-133 3008 N-130 | 3464 ae 
_— Eszomerens-8 {___ + ___|E=9,M=3460,S=4 
aes toe = aaron 4 | 
50[N-133 3103 ie 
SoiN-133__| 3069 ad [ = | | 
50|N-133 3068 _| i Tt | 
50|N-133 3061 az | | 
50[N-133 3078 — i, | 7 
E=42,M=3075,S=16 : [ = 
51[N-133 3150 
511N-133 3129| me a 
SiNa33 [3137] ee ae is 
33 7 
51|N-133 3127 as ea <a a “= 
E=25,M=3137,S=12 Zz [ 
a —- 
52|N-133__| 3187 cls 
52|N-133 3175 
52|N-133 3212| ee ev [ 
52|N 133 | 3201 [ | 
52/N-133 3201 
E=37,M=3195,S=14 | a 
“a i 65 GR SNOW | | 
53[N-133 3259 N-130 3463 
53|N133| 3282 N-130 | 3467 a Ris 
53|N-133 3285 N-130 3467 ori Feeney | 
53[N-133 3236 N-130 3463 [ 
53[N-133 | 3268 N-130 | 3464 [ [ a 
E=49,M=3265,S=22 "|E=4,M=3464,S=2 shee 
65 GR SNOW iz 
54[N-133 3336| N-130 | 3525, _ il i= 
54|N-133 3320 ___|N-130 3522 al | 
54/N-133 3344 =e | 3515 a We es io 
54|N-133 3326 N-130 3516| | = 
54/N-133 3339 N-130 3524 
[E=24,M=3331,S=10 | E=9,M=3521,S=4 
| 65GRSNOW | i | 
55|N-133 | _3401/N-130 3598|N-130 3579 [ 
55|N-133 3379|N-130 36161130 | 3571 | 
55|N-133 | 3399|N-130 3595|N-130 3585 TT [ i 
55[N-133 3397|N-130 3605|N-130 3581 —_t 
55[N-133 3382|N-130 3608|N-130 3579] | 
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TESTING N-130 AND N-133 POWDERS IN THE 6PPC 


bility of N-130, but the accuracy 
achieved with it is certainly very accept- 
able. 

In summary, the final tests will be in 
how the powder performs under the real 
life conditions of a match. Based on the 
hard data of consistency and accuracy 
that | have seen from N-130 | think | per- 
sonally have found my replacement for T- 
32. And | feel, based also on results, that 
N-133 will be a strong backup. | hope 
that is not interpreted to mean that the 


Continued 


other powders in the testing are not 
good, because that is not the case at all. 
| think all of us realize that different guns 
prefer different things. Australian H-322, 
8208, and others have served a large 
group of people well for a long period of 
time, and will continue to in the future. | 
personally have been very impressed 
with N-130 and wanted who ever was 
interested to see some of the results. 

| certainly appreciated hearing from 
you, and | hope this provides you with 


information which is of value to you and 
others. 
Sincerely, 
Hank Verwer 
17510 Caribou Drive 
Monument, Co. 80132 


(Notice: Neither the author nor the 
publication represents some of these 
loads as being safe in all rifles. The letter 
is a report of the writer’s testing only, and 
not a recommendation of safety). 
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POWDER AND MEASURE SETTING VALUES IN GRAINS FOR SINCLAIR MEASURE 
|¥-32 [17-8208 [1-322 AUS [N-130 |BR-2015 |AA-2460 [H-335 IMR-4198 |NZ01__|N-133 
MEA. SET [ [ 
36| 18.9 19] 19.8] 18.8 19.4 21.5) 22.2| 17.6| 18.8 | 18.3 
37| 19.5| 19.5 20.3| 19.3 19.8 21.9| 22.7 18.3] 19.4 18.6 
38| 19.9) 20.2/ 20.9| 19.9 20.3 22.5| _23.5| 19.1| 19.8 
39| 20.4| 20.8) 21.4) 20.4 20.9 23.2| 24.1 19.5] 20.2) 
40] 21| 21.2 22.1] 21.1| 21.6 23.8| 247| 19.8] 20.9 20.3 
41| 21.6] 21.7 22.6| 21.5 22.1| 24.4) 25.4 20.4, 21.4| 20.9 
42| 22| 22.4 23) 22 22.6 25.1| 26.1] 20.9| 22 21.3 
43| 22.8| 22.9 23.8, 22.8 23.2|  —-25.7| 26.8 21.4) 22.6) 21.9 
44| 23.2|  23.4| 24.3) 23.3 23.8 26.3, 27.6] 21.9 23 22.6 
45| 23.7 24 24.8) 23.8 24.4 27.1| 28.1 22.5| 23.7 23.1 
46| 24.4| 24.6 25.6) 24.3 24.9 27.6| 28.6) 23.2|  24.2| 23.6 
47| 24.9| 25.2 26.3) 24.9 25.5 28.3| 29.3 23.8, 24.7 24.2 
48| 25.4| 25.8 26.9| 25.4 26 28.8| 30 24.2| 25.3) 24.6 
49/26) 26.3 | 27.4| 26| 26.6 29.4| 30.7 24.8; 25.7 25.2 
50| 26.5| 26.6 28.1| 26.5 27.2| 30| 31.5 25.5| 26.4) 25.7 
S1| 27 27.2 28.5| 27 277 g0.5|. 32 25.9| 26.9] 26.3 
52| 27.6) 27.8] 29.2) 27.6| 28.3 31.3) 327 26.3| 27.5 26.8 
53| 28.2) 28.6 29.7| 28.2 29 32| 33.3 | 27.9 27.3 
54| 28.8| 29.2 30.4| 28.8 29.4 32.6] 33.9| 28.5| 27.8 
55| 29.3} 29.7 30.9) 29.3 30| 33.2) 34.7 29 28.3 
56| 29.9| 30.2 31.4| 29.7 30.7 33.9| 35.4 [29.6 29 
57| 30.5) 30.8 32| 30.5| 31.2 34.6) 36) 30.1 29.5 
58| 30.8, 31.3 31 36.7 | 30.6 30 
31.9 31.5) 37.2 31.3 30.4 
32.5 32 37.8 31.8 31 
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THE BENCHREST QUALITY, BR-50, 
TIME PRECISION RIFLE 


by 
Tony K. Harper 


The purpose of this article is to bring to 
the reader’s attention the Benchrest 
Quality, BR-50, Custom rifles produced 
by Time Precision, Brookfield, Ct. USA. 

Custom made and purpose built BR-50 
Guns are on the increase. | almost said 
BR-50 rifles, but that wouldn’t be accu- 
rate, as we now have Bill Calfee’s XP-22 
pistols. They were featured in Precision 
Shooting magazine, May 93. As BR-50 
continues to grow at a rate unequaled by 
any other form of shooting sport, so does 
the number of guns built for this highly 
specialized, extremely difficult competi- 
tion. Even a major manufacturer like 
Anshultz has recently introduced a rifle, 
purpose-built, for BR-50 shooters. 

| only recently entered the wonderful, 
but often frustrating world of BR-50. It 
didn’t take long to understand why they 
call this “the meanest game in town”. It 
looks so easy, but it isn’t. In this game 
you can actually end up with a minus 
score. Back in March 93 when | became 
interested, | just dug out my 30 year old 
Russian Olympic Target rifle and started 
entering competitions at my local club. 
As you can imagine, | didn’t do very well. 
My scores were in the 2500 - 2800 range. 
| believed | could do better than that. 
Other guys were shooting scores of 4000 
on a regular basis. So | did what anyone 
would do, | blamed my equipment. Yes, 
better equipment was what | needed! | 
was looking for a barn burning, wind 
bucking, straight shooting, BR-50 rifle 
and | didn’t know where to find it. 

After a considerable search, | found 
there is no ready supply of hot shooting, 
BR-50 rifles around. Most shooters are 
using highly modified, Remington 37’s or 
Winchester 52’s. Finding one of them 
isn’t easy, and when you do, most need 
rebarreling, restocking, and retriggering. 
All of this costs money and takes time, 
not to mention a skilled gunsmith. One 
can easily wait six to nine months to have 
a rifle set up for BR-50 by a good rimfire 
gunsmith. | wanted to be competitive this 
year, if at all possible. 

Then | saw the Time Precision custom 
BR-50 rifle on the cover of Precision 
Shooting magazine, March 93. You may 
recall seeing the picture. Here was a .22 
rimfire with a custom action, right bolt, 
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Time action, Shilen barrel, Jewel trigger, McMillen stock, what more could one want? 


left port, benchrest style stock and even 
a benchrest quality trigger. | was ready to 
lay my money down. 

| went to see a friend of mine, Don 


Milligan, AKA Don’s Custom Stocks, 
Hampton, Va., and asked if he would 
order one for me. To my surprise, he said 
he was just about to place an order for 
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The bolt has unique features such as dual firing pins that strike the cartridge head at 180 
degrees apart. 


Carolina Precision Rifles 
If your rifle is sick maybe it needs C.P.R. 


Call John Lewis for high quality riflesmithing at competitive prices. 
Specializing in custom benchrest rifles, big game rifles, varmint rifles, 
and accurizing factory rifles. Call (803) 827-2069 for information or write: 


Carolina Precision Rifles 


1200 Old Jackson Hwy. 
Jackson, SC 29831 
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one himself. We sat down and discussed 
just what we wanted. The great thing 
about a custom gun is you can have it, 
more or less, the way you want it. 

The Trigger. Triggers were the first 
thing we thought about. BR-50 requires a 
light, but absolutely controllable trigger. 
The Time Precision rifle can use any trig- 
ger made for the Remington 700 style 
action. The trigger is mounted in a trigger 
shoe simular to Hall and other custom 
actions and can be removed by loosen- 
ing just two screws. Most triggers can be 
adjusted while the trigger is mounted in 
the gun. Time Precision installs a Shilen 
match, 2 oz. unless you specify different. 
Since Don and | are both used to the 
Jewel 1 1/2 oz triggers, we ordered the 
Jewel, at extra cost. 

The Stock. Stocks were the next thing 
we considered. | wanted the Lee Six 
stock, which is standard, but Don wanted 
a McMillen. He also wanted a 1/4 inch 
polished aluminum butt plate. This was at 
extra charge, but after seeing Don’s 
stock, | now wish | had done the same. 
The polished butt plate just sets the rifle 
off. The rifle can be glued in, like 
benchrest guns, or pillar bedded. It’s 
your choice and there is no extra charge. 

The Barrel. The standard barrel for the 
Time Precision BR- 50 rifle is a Stainless 
match grade Shilen. We both agreed we 
probably couldn’t do better than that. 
Time Precision flutes these barrels and 
grinds an eleven degree target crown on 
them. 

The Design. One of the features of the 
Time Precision Rifle is its ability to be 
tuned to the ammunition. The design of 
this feature is as simple as it is brilliant. 
Art Cocchia, President, Time Precision, 
has designed spacer rings that mount 
between the screw-in barrel and the 
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LAPUA .220 RUSSIAN 
MATCH PREP’D CASES 
* * * YOUR SPECS * * * 


$2.15 ea. 


MINIMUM ORDER 50 
prepaid shipping 


SKIP'S MACHINE 
364 29 Road 
Grand Junction, CO 81501 
(303) 245-5417 
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action. The thickness of these spacers 
determine the headspace of the action 
(e.g., the space between the face of the 
bolt and the face of the chamber-end of 
the barrel). This allows adjustment of the 
headspace to match the rim thickness of 
the ammunition. 

The headspace found on most Match 
grade .22 rimfires is 41 thousandths (i.e., 
.041). If you have ever measured the rim 
thickness on many rounds of .22 ammu- 
nition you know that the rim thickness 
varies anywhere from .0385 to .0415. 
Some more, some less, but this is the 
range | normally find. Because of this 
variance, many BR-50 shooters sort their 
ammunition by rim thickness. With these 
spacer rings you can keep your head- 
space proportionate, regardless of the 
rim thickness of the ammunition you are 
using. Let me explain. You are shooting 
ammo with a .039 rim thickness and you 
have your headspace set at .040. This 
means you have a one thousandth clear- 
ance between the face of the chamber 
end of the barrel, and the cartridge rim. 
Let’s assume this is how your rifle per- 
forms best, but you have other lots of 
ammo with .040 rim thickness. To main- 


BERGER BULLETS 
MATCH and VARMINT 


.17 Cal. 25 Grain $22.00/200 
.17 Cal. 30 Grain $22.00/200 
.17 Cal. 20 Grain $22.00/200 


.22 Cal. 52 Grain $11.00/100 
.22 Cal. 55 Grain $11.00/100 
.22 Cal. 60 Grain $11.00/100 
.22 Cal. 62 Grain $11.00/100 
.22 Cal. 65 Grain $11.00/100 


6MM 60 Grain $11.55/100 
6MM 62 Grain $11.55/100 
6MM 65 Grain $11.55/100 
6MM 68 Grain $11.55/100 
6MM 70 Grain $11.55/100 
6MM 80 Grain $11.55/100 
6MM 95 Grain VLD $10.55/80 
6MM 105 Grain VLD $10.55/80 
6MM 69 Grain (15 Ogive) $11.55/100 


.25 Cal. 82 Grain $14.30/100 
.25 Cal. 85 Grain $14.30/100 
.25 Cal. 87 Grain $14.30/100 


.30 Cal. 185 Grain VLD $16.00/100 
.30 Cal. 190 Grain VLD $16.00/100 
.30 Cal. 210 Grain VLD $16.00/100 


Distributor for J-4 Bullet Jackets 


Lead Wire All Sizes 1/2 of one percent antimony 
40.00 per 40 Ib. Roll 
26.50 per 20 Ib. Roll 
Our Bullets Have Been Proven 
in Tournaments World Wide 


Visa and MasterCard Accepted 


4234 N. 63rd Ave. 
Phoenix, AZ 85033 
Phone 1-602-846-5791 
Fax 1-602-848-0780 


tain the one thousandth clearance, you 
have to adjust your headspace to .041 
thousandths. This can be done in a mat- 
ter of minutes. All you do is lock your 
barrel in a barrel vise and use the action 
wrench provided to unscrew the barrel. 
Select the appropriate spacer, insert it on 
the threaded end of the barrel, and screw 
the barrel back into the action. There are 
no set screws to worry about. Properly 
fitted barrels can be changed just as eas- 
ily. | will not tell you how | set my head- 
space, but | will say it is rewarding to 
experiment. 


Some people like a lot of clearance, 
many of the Remington 37s have a lot of 
headspace. Some people like to actually 
crush the rim slightly when closing the 
bolt. Try it all, see what works for you. 

The Action. The action is the heart of 
any rifle. The Time Precision BR-50 
action is just like a custom, high quality, 
center fire, bench rest action. It can be 
ordered in multiple bolt/port configura- 
tions. We both selected right bolts, left 
ports. We could have had the traditional 
right/right or a left/left. The action fea- 
tures a full length steel sleeve inside an 


Here is the rifle with the barrel unscrewed, if you look close you can see the spacer ring still 


on the threaded end of the barrel. 


PRECISION SHOOTING — SPECIAL I - 1993 


aluminum receiver. We both asked for 
the receivers to be polished but could 
have had them with a matt, more busi- 
ness-like finish. This action has an inte- 
gral recoil lug. 

Bolt. The bolt is also quite unique. It 
has dual firing pins that strike the case 
head 180 degrees apart. It also features a 
pre-’64 Winchester style extractor but no 
ejector. 

When we ordered our rifles, neither of 
us realized that they had no ejector. 
When | first fired my rifle and opened the 
bolt and slid it back, the spent case 
stayed in the bolt face. | slid it forward 


The bolt with the spacer rings. 


ad 


Left side of Time Precision action 
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and pulled it back again; this time with 
additional force, but still, the spent case 
stayed in the bolt. Then | realized there 
was no ejector. It took maybe half a box 
of ammo to become used to picking the 
spent cases out of the bolt with my fin- 
gers. | now prefer it. | can place my spent 
cases in a can and dispose of them easi- 
ly, instead of gathering them up from the 
ground where an ejector would sling 
them. 

Colors. We had our choice of almost 
any color. | chose Brite Electric Blue and 
Don wanted dark Maroon. These are 
hand rubbed lacquer finishes. Some peo- 


ple don’t bother to paint synthetic 
stocks, but | enjoy shooting a good look- 
ing gun, and these guns with their lac- 
quer finishes, polished aluminum actions, 
and stainless barrels are good-looking. 
They always draw a crowd. 

The Scope Rings. We wanted scope 
rings to match our polished receivers so 
we called Time Precision and asked what 
they recommended. They supplied a pair 
of aluminum rings, made in England. 
They polished the rings to match the alu- 
minum receivers. In hindsight, it may 
have been better not to have had the 
rings polished since my scope is black, 
but at the time it sounded like a good 
idea. 

Delivery. It took just over the adver- 
tised eight weeks for our rifles to arrive. 
Since we had ordered so many custom 
items we felt we were lucky that they 
arrived as quickly as they did! The rifles 
arrived in hard cases with the special 
spacer rings and four boxes of ammo in 
a Case Guard ammo box. 

Performance. The day | unpacked my 
new rifle, | shot my highest score, 4175. 
That really made me feel good about my 
new purchase. After the first couple of 
weeks, and about 600 to 700 rounds, my 
scores seemed to average in the 3200 to 
3500 range, this was a significant 
improvement, but still not great. Don’s 
gun seemed to shoot better. He was 
shooting in the 3700 to 3900 range. 

At the BR-50 1000 match, held 3/4 
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NEW PRODUCTS FROM LILJA RIFLE 
BARRELS 


We have added to our line of match quality rifle 
barrels and are now offering the following: 


¢ 17 CALIBER BARRELS-These are 4 groove 
barrels in stainless steel with a .172" groove 
diameter and a 1-10" twist rate. 


¢ 1000 YARD BENCHREST-TYPE BARRELS, 
UP TO 46" LONG-These barrels are available 
in stainless steel, in diameters up to 1.850". 
Offered in .308 caliber with a 1-10: twist, in .338 
caliber with a 1-10" twist, and in .510 caliber 
with a 1-15" twist. 


FOR MORE INFORMATION ON THESE BARRELS OR TO 
INQUIRE ABOUT OUR COMPLETE LINE OF PRODUCTS 
AND SERVICES, PLEASE CONTACT: 


Lilja Precision Rifle Barrels, Inc. 
245 Compass Creek Road 
P.O. Box 372 
Plains, Montana 59859 


(406) 826-3084 FAX (406) 826-3083 
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July in Mechanicsville, Virginia. | spoke to 
Art Cocchia about it. He ask me a few 
questions, looked at my rifle for a minute, 
checked the ammo | was shooting, 
changed the spacer ring in my gun, and 
said, “Go have fun.” | did, and raised my 
score nearly 700 points in both of the 
next two relays of the BR-50 1000 match. 
| wish | had asked him to look at the gun 
before the first relay. %#@&%#!!. 

Don let a bunch of guys try his gun at 
the BR-50 1000 Match. One of them 
shot, in front of many witnesses, a five 
shot group that measured .050. Art 
Cocchia also was at the BR-50 1000 
match and he let many people try his 
guns. Everyone to whom | spoke was 
most impressed. They didn’t whip out 
their checkbooks and write checks on 
the spot, as the California shooters did in 
the August 93 article on the Anschutz 
2007 rifle. But | think they would have 
liked to. (There must be a difference 
between East and West coast check- 
books.) 


Cartridge 
Gage 


“The Gage 
That Works!” 


This is a gage to measure 
consistency of rim thickness 

on .22 rimfire ammunition (a 

.22 rimfire rifle’s headspace 

is determined by case rim 

thickness). The more consis- 

tent the rim thickness, the more 
consistent the ignition of the 

primer and the powder charge 

in the case. In other words, the firing pin 
will fall the same distance every time if 
the same rim thickness is used on every 
case being fired for a particular group. 
By sorting the shells into various groups 
by rim thickness, a reduction in group 
size of up to 25% can be realized in 
some IF NOT MOST rimfire rifles. This 
information about group reduction 
comes from the .22 rimfire benchrest 
participants who compete in the 
extremely difficult BR-50 matches. All of 
the top shooters sort their shells into 
groups by checking rims and weighing 
the unfired cartridges. $80 plus shipping 


BALD EAGLE 

Precision Machine Company 
101-A Allison St. 
Lock Haven, PA 17745 
TEL (717) 748-6772 
FAX (717) 748-4443 
Bill Gebhardt, Owner 
(NRA Endowment Member - IBS Life Member) / 
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Many people think spending $1595.00 
on a .22 rimfire is too much. That is a lot 
of money, but it’s worth it. | have shot 
more rounds through my Time Precision 
BR-50 rifle since June 1993 than | have 
all of my other guns combined. I’ve had 
some of my other guns more than 25 
years. 

In summary, the Time Precision BR-50 
rifle is a good-looking, great shooting, 
custom-built rifle. It is the .22 rimfire 
equivalent of a Light Varmint (LV) center- 


fire benchrest rifle. You can achieve 
equipment parity with other shooters on 
the BR-50 line by simply placing your 
order. It is a quality, “made in the USA,” 
product. 

Tony K. Harper 

Bena Forge 

Rt. 3, Box 1514 

Hayes, Va. 23072 


(All photos by Don Milligan) 


Right side of Time Precision action. 


The barrel has been unscrewed and the spacer ring is still on the threaded end of the barrel. 
Various size spacers are shown in the foreground. 
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VARMINT WILDCATS! 


5549 East Creek Road 
South Wales, NY 14139 
July 2, 1993 


David Brennan 
37 Burnham Street 
East Hartford, Connecticut 06108 


Dear Mr. Brennan, 

In the one year since | began my sub- 
scription to Precision Shooting, | have 
become aware of many products and 
techniques for the enhancement of 
shooting accuracy. | am pleased to find 
that there is at least one publication 
(yours!) serving as a forum for the sharing 
and dissemination of current information 
concerning the pursuit of rifle accuracy. 

As an eastern live varmint shooter, | 
am especially interested in articles deal- 
ing with cartridges, rifles, equipment, and 
techniques which are intended for live 
varmint shooting or which can be adopt- 
ed for that purpose. | have been hunting 
woodchucks avidly over the past 14 
years, primarily with a Rem 700V .243. 
Now, I’m seeking something a bit differ- 
ent and perhaps more interesting. I’ve 
been intrigued by various written 
accounts of several wildcat varmint car- 
tridges over the past few years. Boyd 
Mace’s book The Accurate Varmint Rifle 
is a great source of inspiration for guys 
like me who aspire to something other 
than what the factories offer us. Bob 
Jourdan’s articles on the .243 Ackley 
Improved over the past few years have 
also contributed to my thirst for a wildcat 
chambering. 

By next spring, | intend to rebarrel my 
.243 with a heavy match grade stainless 
barrel as a first step in my poor man’s 
upgrade plan, which when completed, 
should result in a decent medium range 
woodchuck rifle. Other things | would like 
to do include restocking, replacing the 
trigger, truing the action, possibly sleev- 
ing the Remington short action, and 
acquiring a Leupold 6.5-20 varmint 
scope for the gun. | will choose a car- 
tridge that will use the same boltface as 
the .243 Win. | envision performance of 
the cartridge | select to be suitable for 
500 yard kills on woodchucks. As | con- 
template the selection of a suitable car- 
tridge, | nearly had my mind made up to 
go with the .22-250 Ackley Improved (40 
deg). | say nearly, because yesterday the 
July issue of Precision Shooting arrived 
with Bob Jourdan’s very timely article 
comparing his best choices in the 6mm 
cartridges. | had also considered the 
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6mm Ackley Improved as my other top 
choice next to the .22-250 Imp. 

My reason for writing is to request an 
article dealing with a similar comparison 
of the best high velocity/high perfor- 
mance .22 caliber varmint cartridges. | 
imagine the .22-250 and the .220 Swift 
being the factory cartridge basis of com- 
parison. Possible challengers to be com- 
pared might include .22-250 Ackley Imp., 
.22 CHeetah, .220 Jaybird, 22-243, and 
the .224 Clark (is there an “Ackley 
Improved” version of the 22-2437). I’m 
sure this proposed article would be of 
interest to a good portion of the PS read- 
ership. 

Dave, | would like to thank you and 
your staff for the high quality magazine 
you publish. | anticipate the well written 
and informative articles by the likes of 
Merrill Martin, Bob Jourdan, Rich Kayser, 
and Jerry Wm. Faul in each new issue. 
Also, Precision Shooting is the only mag- 
azine I’ve ever subscribed to which was 
consistently delivered to my mailbox on 
the first day of the month. The June issue 
arrived on June 1! The July issue arrived 
on July 1! This is the way it should be — 
thank you. | do have one complaint, 
though. It only takes me one week to 
read an issue cover to cover. Then |’m 
left longing for the first of next month... | 
guess all | have left to do is to go shoot 
and make up more handloads. Oh, well. 

Good Shooting, 
John V. McNamara 


SHILEN BARRELS and SUPER SHOOT XxI 


Nobody wins ’em all, but we are more than a little proud that our 
barrels were on the top three heavy Varmint rifles: 


1st — Tony Boyer 


.2462 

2nd — Ron Hoehn 
2572 

3rd — Bob Dodd 
.2758 


These gentlemen not only shot extraordinarily well, but they did it at 
the biggest benchrest tournament ever — 314 competitors! 


Call, FAX, or Write for information on our chrome-moly and stainless steel 
barrels — rifle and handgun — for competition, hunting or plinking. 


SHILEN RIFLES, INC. 


P.O. Box 1300 © 205 Metro Park Boulevard 
Ennis TX 75119 © 214-875-5318 FAX 214-875-5402 


July 8, 1993 


To: Bob Jourdan 
Rich Kayser 
Todd Kindler 
Jerry Faul 
Dick Cundiff 


Re: attached letter 
(John V. McNamara) 


Gentlemen (whatever), 

The attached (intelligent) letter seems 
like a good one for an august, scholarly, 
erudite (to say nothing of flakey) bunch 
such as the five of you. | think that it will 
serve as the basis for a good “question 
and answer” article. 

As | look at the letter... well, let’s start 
with the envelope (that’s the way that 
Sherlock Holmes would do it)... it’s post- 
marked “Buffalo, New York”. Not exactly 
an area where 700 yard shots at 
rockchucks are commonplace, or the 
order of the day. Does our writer actually 
plan on traveling out to Zortman, or other 
foreign climes? If he intends to remain in 
the New York-Ohio area... a .243 
Winchester, or a .220 Swift should fill his 
needs admirably... this as a practical 
matter. 

On the other hand... it is possible that 
the gentleman just plain wants an exotic 
wildcat... and to hell with practicality. 
Fine, | can live with that. | think that all of 
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us, and certainly including the writer, 
have gone off on a half-cocked wildcat 
tangent a few times in our lifetime. 
Maybe more than once! 

Well, so much for practicality philoso- 
phy. Perhaps | should expound on the 
lack of need for a wildcat in 95 per cent 
of the cases that come to our attention. 
On the other hand, | was sitting on my 
front porch last evening... hotter than 
Hades at the time... with a thunder and 
lightning storm dancing around the 
area... Beefeater gin and tonic in hand 
(lots of ice)... and thinking about building 
an Ackley .25-35 Improved on a 
Remington Hepburn action. 

Something about people in glass hous- 
es not throwing stones... 

Best regards, 
Dave Brennan 
Editor 


TODD KINDLER 


Dear Mr. McNamara: 

Your letter to Precision Shooting takes 
me back almost a decade ago when | 
was experimenting with a wide variety of 
large wildcat 22 caliber cartridges. 
Almost a decade before that | had 
already went through several 220 Swifts 
and a handful of 22-250’s rifles, so | may 
be able to put you on the right track 
which could save you some time and 
money. 

First off, you mentioned two different 
ranges in the third paragraph of your let- 
ter... a “medium range woodchuck rifle” 
.. and a cartridge “suitable for 500 yard 
kills on woodchucks”. | realize a 500 yard 
cartridge could be used at medium 
range, but there is one cartridge that 
would work on your 308 bolt face and 
just be a super medium+ range cartridge 
and that is the 22 BR Remington. 

The 22 BR Remington pushing the new 
50 grain Nosler Ballistic Tip bullet at over 
3500 f.p.s. with a stout load of H4895 or 


PSSST HS Sr es SS SSS SS SSeS Ssee= 1 
| BURRIS-6X HBR, PA, 13 OZ., TARGET KNOBS | 
| 1/8th MINUTE CLICKS LIST YOURCOST ! 


| 200357 fine plex $283.95 $169.95 
1 200358 .375 dot $296.95 $176.95 
1 200359 .375 dot, silver $326.95 $193.95 
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W-748 would be a super medium+ range 
varmint cartridge. Its short, fat case 
design is known to be inherently accurate 
and has proven itself occasionally in 
bench rest matches and in the varmint 
fields. Press style bench rest dies from 
Forster and Redding are available for the 
22 BR Remington and 6 BR Remington 
bulk brass is easily necked down to 22 
BR through the 22 BR full length sizer. 
Again, the 22 BR Remington is a super 
22 caliber varmint cartridge that will 
reach out quite nicely and is easy to work 
with. Too bad more serious varmint 
shooters won’t give it a try. 

Then you mentioned “500 yard kills on 
woodchucks” which naturally requires a 
larger cartridge than the 22 BR 
Remington. Starting with the 22-250 
Remington (or 22-250 Ackley Improved) 
moving on to the 220 Swift, then all the 
various 22-243’s and on to the 243 
Winchester or 6mm Remington for a 
handful of top notch long range perform- 
ers. Another step up to the 243 and 244 
Ackley Improved or the 224 Clark and 
6mm-284 which are really at the top of 
the “big ones”. 

Of all these great long range cartridges 
my pick for a 500 yard cartridge would 
be the 22-243 Middlested for several 
good reasons. The first and most impor- 
tant is the 243 case itself. It’s already an 
improved case with the body having little 
taper and is of very strong design. The 
22-243 Middlested is very easy to form 
by pushing a lightly lubed new 243 
Winchester case in the 22-243 
Middlested full length sizer. The die 
pushes the 243 shoulder back creating a 
longer neck and at the same time a 30 
degree shoulder. One step and presto it 
is formed, ready to load or neck turn and 
load, depending how your chamber neck 
is Cut. 

Paul Middlested developed the 22-243 
Middlested in the mid 1960’s (locate a 
Handloader’s Digest 7th Edition, if you 
can find one for a complete article 
regarding this cartridge) and if there is 
such a thing as an inherently accurate 
cartridge the 22-243 Middlested is one of 
them. It will shoot a wide range of 22 cal- 
iber bullets very well. For 500 yard shoot- 
ing my pick would be one of the 68-70 
grain VLD bullets or the 55 grain Nosler 
Ballistic Tip a close second choice. | 
would push them as fast as | could get 
away with without hurting my match pre- 
pared cases. 

A 1-10 twist barrel made and put on by 
K & P Gun Co., Hart Rifle Barrels, Inc., 
Lilja Rifle Barrels,Inc., or Shilen Rifles Inc. 
All these precision accuracy companies 
do excellent work and will true up the 


action when the work is done. Most of 
these advertise in Precision Shooting. 

Reamers for the 22-243 Middlested are 
available from Clymer Manufacturing Co. 
Inc., but if you rather go to a gunsmith 
who already has a 22-243 Middlested 
reamer (and 224 Clark) and has built 
quite a few of them then contact Neal 
Waltz (216) 837-4818. Neal is an expert 
tool and die man by trade and has built 
bench rest and varmint rifles and a vari- 
ety of accuracy related equipment. 

Custom Reloading die sets are avail- 
able from Redding and RCBS or better 
yet try to find an old 22-243 Middlested 
Bonanza Bench Rest die set that they 
used to make. 

Before closing, let me say any of these 
hot 22’s or 6 mm’s, whether a standard 
factory cartridge or an exotic wildcat, will 
shoot very well if built by an accuracy 
gunsmith. All of these cartridges have 
their very dedicated followers (believe 
me) and will do quite well out to five hun- 
dred yards. Once you have put your 
accurate varmint rifle together, take it out 
and work up some top notch loads then 
test it out to 600 yards. Build up your 
confidence in your rifle and equipment 
knowing you can make those tough long 
shots. Thanks for your nice comments 
and for reading Precision Shooting. 

Todd A. Kindler 


JERRY FAUL 


Dear John: 

Our esteemed Editor has forwarded 
your letter along to me and several other 
PS columnists for comments and sug- 
gestions. | hope I'll be of some help to 
you in your choice of cartridge selection 
and some other considerations in your 
desire to “upgrade” your factory 
Remington 700V. 

| fully agree with and support your 
decision to eliminate the standard factory 
243 as your varmint hunting cartridge 
and “step up” so to speak to a “varmint 
cartridge” with a bit more “horse power”. 
| started hunting woodchucks, like you 
did, with a 243 Remington 7OOV. This 
experience was forever disrupted when 
one day | fired a 220 swift at a far off 
woodchuck. The standard 243 is a good 
varmint cartridge for awhile. But at some 
point, the varmint hunter will desire just a 
little bit more performance. Serious 
varmint hunters, like benchrest shooters, 
just don’t compromise. Because of the 
type of woodchuck hunting | presume 
you will be doing in the eastern U.S. | will 
restrict my comments and suggestions to 
true varmint cartridges in 22 caliber and 
6MM chamberings. 25 caliber cartridges 
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are not needed to hunt eastern wood- 
chucks. They are much more appropriate 
in the west where shots are considerably 
longer than the 500 yards we consider to 
be a “long shot”. 

Your stated approach of “fixing up” 
your Remington short action rifle leads 
me to question the economic and practi- 
cality of your going to all the trouble of: 1) 
rebarreling, 2) restocking, 3) changing the 
trigger, 3) truing the action, and 4) possi- 
bly sleeving the action. Don’t get me 
wrong - I’ve done all these things myself. 
Prior to this year, all four modifications 
you mentioned needed to be done to 
obtain an accurate varmint rifle. This is 
no longer true. Many factory varmint rifles 
now can be purchased with all the need- 
ed features for true practical accuracy in 
the woodchuck fields. As an example, 
Ruger’s varmint rifle now comes with an 
adjustable trigger, stainless steel barrel, 
laminated stock designed for prone 
shooting, and chambered in many desir- 
able varmint cartridges, i.e. 220 swift. | 
would first advise selling your 700V and 
purchasing a new varmint rifle in the cal- 
iber of your choice. If this is not to your 
liking, | would secondly advise selling 
your 700V and buying a custom action to 
build a truly custom varmint rifle. There 
have been many articles written in this 


magazine discussing the merits of a cus- 
tom action over the accurizing of a facto- 
ry Remington action. In economic terms 
look at it this way. Using your approach, 
you will buy a barrel, trigger, and stock 
anyway. So sell the rifle and use that 
money along with the money you don’t 
have to spend on gunsmithing services 
to accurize (true) the Remington action 
and buy-a custom action. Then build your 
new live varmint rifle on a custom action. 

If | haven’t talked you out of “re-doing” 
your 7OOV or even if | have, you’ll still 
have to pick a chambering. If your going 
to rebarrel or build a new custom rifle, | 
would encourage you to talk directly with 
the barrel maker of your choice to decide 
on twist rate for the style and weight of 
bullet you will be using once you pick a 
cartridge. My 243 Ackley has a twist of 
1:14. This barrel was selected because of 
my intent to only fire bullets weighing 70 
grains or less. It will not stabilize the 
Sierra 85 grain HPBT. 

Below is a list of varmint cartridges 
that | consider worth the dollars and 
cents to use for the purpose of serious 
varmint hunting woodchucks. l’ve 
restricted my list to those that will either 
fit a 243 bolt face or are so close that lit- 
tle gunsmithing is required to alter the 
bolt face to fit the cartridge’s rim. This is 


per your request, since you are seriously 
considering re-barreling your current rifle. 
Also you wanted suggestions for car- 
tridges that can be used for the infre- 
quent but desirable 500 yard shot on old 
Mr. Groundhog. 

For the above stated reasons, the 222, 
223, 222 Magnum, 22 PPC, and 6PPC 
are not considered since they either have 
the wrong bolt face and/or are incapable 
of making 500 yard shots. 


22-250 Remington. 

The 22-250 Remington was developed 
from the .250/3000 savage necked down 
to .22 caliber with the shoulder changed 
to 28 degrees. The 22-250 has been and 
still is one of the finest of the varmint car- 
tridges. In 1967, thirty years after the 
original wildcat version, Remington 
began production of this cartridge. Barrel 
twist is usually 1:14. Unlike many of the 
writers in the more popular gun press, | 
have not found the 22-250 as “flexible” 
as many would have me believe. | have 
also found it difficult to handload and 
obtain published velocities. For these 
reasons, | personally no longer have or 
use the 22-250. Even so, | do recom- 
mend it to other varmint hunters. It is 
available in some very fine varmint facto- 
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ry rifles and it is commercially loaded by 
all the major ammunition manufacturers. 
Powders to try are IMR 3031, IMR 4895, 
and IMR 4064. As | have written several 
times, | do not recommend using the 
Blitz, TNT, or SX bullets in the 22-250 (or 
the 220 Swift). These bullets should be 
fired well below 3600 fps. This cartridge 
has always had a good reputation for 
accuracy and high velocity, but hold 
shots to 400 yards. 


220 Swift. 

The venerable, old 220 Swift was intro- 
duced by Winchester in 1935. The Swift 
was designed around the old 6mm Navy 
Lee semi-rimmed case. To chamber and 
use the Swift in your .243 bolt face will 
require the gunsmith to open the bolt 
face just a little bit. 

If you like to handload, this is the hot 
rod cartridge for you since current factory 
loadings do not do the swift justice. It is 
the king of the Hill. The best of the best. 
A 500 yard cartridge. 

Velocities with a 50 grain bullet can be 
4000 fps and with a 55 grain bullet 3850 
fps. A more realistic expectation is 3,900 
feet with a 50 grain bullet. The old stan- 
dard load is 38.5 grains of IMR 4064 with 
a 50-53 grain bullet. This accuracy load 
will give about 3,900 fps. The 50 grain 
Nosler Ballistic Tip is superb in the Swift. 
You can also try 40.5 grains of H380, 
Remington 9 1/2 primers and any good 
50 grain bullet. Also 43.0-44.0 grains of 
H414 with 50-53 grain bullets. 


22-250 Ackley Improved 

The 22-250 Ackley Improved has a 
forty degree shoulder, minimum body 
taper and best of all, the ability to use 
220 Swift loading data. The idea is to 
obtain Swift velocities, while avoiding the 
problems sometimes encountered with 
long tapered cases. The sharp-shoul- 
dered cases almost never require trim- 
ming, and case life at even full-throttle 
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maximum is very good. The sharp-shoul- 
dered case also lets you use slow burn- 
ing powders; IMR 4064, H414, IMR 4350 
and H380 have given very good results. 
The best powder for both accuracy and 
velocity | have found to be H414. My pet 
load is a 52 grain Nosler solid base bullet 
or a 52 grain Brawand HPFB bullet and 
44 grains of H414. Quarter inch groups 
are consistent at a velocity of 3,950 fps. 
W-W brass holds up very well through 
several reloadings. Remington brass with 
my hot loads, has a tendency to enlarge 
the primer pockets. 


22-243 “whatever” 

The 22/243 clan of cartridges was orig- 
inally started by Middlested and latter 
joined by the CHeetah, Jaybird, and the 
Super PDC. Middlested changed the 243 
Winchester cartridge’s 20 degree shoul- 
der to 30 degrees and necked the case 
down to 22 caliber, retaining the larger 
rifle primer. Jim Carmichel and Fred 
Huntington created two versions of the 
CHeetah, the MK I with a 40 degree 
shoulder and the Mk Il with a 28 degree 
shoulder. Both CHeetah versions using a 
small rifle primer thus causing a rather 
long and deliberate case forming 
process. My hunting buddy, the Pres.’ 
version is a CHeetah Mk | chamber but 
he uses 243 brass with the large rifle 
primer. The shoulder angle differentiates 
it from the Middlested and the large rifle 
primer separates it from both versions of 
the CHeetah. 

The Pres. uses lots of IMR 4350 pow- 
der, CCI Large Bench Rest primers, and 
55 grain Remington Power-Lokt HP bul- 
lets. He tells me that he had to back off a 
little from some of his testing loads (4310 
fps with 52 grain bullets when the bolt 
handle was a “little” hard to lift) and is 
now settled on a load that gives him 
4,150 fps chronographed at 10 feet from 
the muzzle using the 55 grainers. The 
large primer hole seems to have solved 
the ignition problems reported in the 
CHeetah MklI and MkII. A long load 
development and target shooting regime 
is not compatible with long barrel life. 


-243 Ackley Improved. 

| much prefer the 40 degree shoulder 
Version. My particular rifle is chambered 
with a .271 tight neck. The standard 243 
Winchester has a 20 degree shoulder and 


a .278 neck. If the Swift is the “king of the 
hill”, | consider my 243 Ackley as the 
“prince of the fields”. I’m talking about a 
rifle that is specifically designed for 
varmint hunting. It is not a dual purpose 
rifle. The barrel is a 27 inch Hart stainless 
steel match with 1:14 twist. Usual twist 
rate for the 243 being 1:9 or 1:10. | do 
not shoot more than a 75 grain bullet in 
this rifle. With careful load development 
and the right barrel twist rate, a 70 grain 
bullet can be pushed to just over 3700 
fps. This is also a true 500 yard varmint 
getter. | use 49.0 grains of H414 with 
Federal 210M primers for a velocity of 
just over 3650. Be cautious changing 
powder lots. Testing with IMR 4350 
revealed very similar velocity and pres- 
sure results. 50 grains of IMR 4350 
chronographs at 3750 fps with primers a 
bit too flat for my liking. Either H414 or 
4350 work great in the 243 Improved. 


6MM Remington Ackley Improved 

| mention this cartridge for your con- 
sideration without any personal experi- 
ence with it. Bob White of the Shooter’s 
Corner (a PS advertiser) tells men he has 
a reamer for this cartridge and is very 
encouraged by the early results of some 
of his and his customers experience with 
this cartridge. If the Ackley improved 
chamber holds true form, a 10% increase 
in performance over the factory configu- 
ration can be obtained. This will be a real 
screamer with the lighter benchrest bul- 
lets. This cartridge configuration is just 
about the limit for this bore size. The 
Weatherby .240 is larger but certainly not 
more efficient. As far as efficiency goes 
this cartridge is just past optimum effi- 
ciency but it is still worthy of your consid- 
eration. With a 1:14 twist barrel and a 68 
grain benchrest or 70 grain Nosler 
Ballistic Tip bullet | would expect you to 
be able to obtain just about 3800 fps. 
This will do very well for the 300 to 500 
yard shot. | would suggest using H414 in 
this cartridge as in the 243 Ackley 
Improved. 


Expected Performance 

Let’s further look at the cartridges I’ve 
listed with the 22 caliber varmint car- 
tridges using a 50 grain bullet and the 
243 Ackley and the 6MM Remington 
Ackley using a 70 grain bullet, then com- 
pare velocities and trajectories using 
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200 Yard Zero 


Muzzle Bullet Drop (Inches) 

Velocity 100yds 200yds 300yds 400yds 500yds 
22-250 Rem. 3,800 -80 0.0 -4.78 -14.83 -32.01 
220 Swift 3,900 72 0.0 -4.49 -13.93 -30.04 
22-250 Ackley 
22/243 ? 4,000 .64 0.0 -4.22 -13.11 -28.25 
243 Ackley 3,700 87 0.0 -5.04 -15.48 -32.99 
6MM Ackley 3,800 19 0.0 -4.73 -14.55 -31.02 

300 Yard Zero 

Muzzle Bullet Drop (Inches) 

Velocity 100yds 200yds 300yds 400yds 500yds 
22-250 Rem. 3,800 2.39 3.19 0.0 -8.45 -24.04 
220 Swift 3,900 2.21 2.99 0.0 -7.94 -22.56 
22-250 Ackley 
22/243 ? 4,000 2.05 2.81 0.0 -7.48 -21.22 
243 Ackley 3,700 2.56 3.36 0.0 -8.76 -24.58 
6MM Ackley 3,800 2:37 3:15 0.0 -8.24 -23.13 


both a 200 yard and 300 yard zero. 

All data is taken from Sierra’s reloading 
Manual using the maximum velocities 
listed for each cartridge using a 50 grain 
Spitzer bullet for the 22 caliber cartridges 
and 70 grain HPBT for the 6MM car- 
tridges. 

l’ll be the first to admit that using bal- 
listic charts from a reloading manual is 
not the most accurate method of deter- 
mining actual performance. | have often 
worked up loads that do not match the 
ballistic tables for various reasons. 
However, | will,admit that they are usually 
close enough to be able to predict per- 
formance within an acceptable error mar- 
gin. 

| hope your an astute observer here 
John and see from the ballistics data that 
there really isn’t much difference in any 
of these cartridges performance. The 
woodchuck really can’t tell the difference. 
At five hundred yards with a three hun- 
dred yard zero, the difference in drop 
between the cartridges is 3.36 inches. All 
will drop just about two feet at five hun- 
dred yards. | prefer a 70 grain bullet 
because it does buck the wind better, but 
this is a personal choice. 

So here’s my recommendation: In 22 
caliber | would select the 220 swift. It’s 
now available in factory loadings and can 
be handloaded to much better perfor- 
mance. It won’t eat barrels as fast as the 
22/243 which in my opinion is too much 
power in the 22 bore diameter. With 
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6MM, I’d select the 243 Ackley with a 
barrel that is designed for varmint hunt- 
ing with 70 grain bullets. 

You additionally asked if there is an 
“Ackley Improved” version of the 22- 
243? The answer is no. Ackley improved 
“factory” rounds. The basis of the 
improved concept is that factory rounds 
can be fired in the improved chamber. 
This can’t be done with the 22/243 since 
it is not a factory round. If there was such 
an animal, however, the CHeetah MK | 
with the 40 degree shoulder would most 
likely be the Ackley improved version. 

Good luck. | hope you enjoy your rifle 
in whatever cartridge you select. If you 
have any good hunting spots in NY, PA 
or NJ, please let me know. 

Jerry Wm. Faul 


BOB JOURDAN 


John, 

Dave Brennan sent your letter along to 
me for answers to some of your ques- 
tions concerning something a bit different 
and perhaps more interesting for varmint 
shooting, namely something along the 
lines of perhaps a wildcat cartridge. 

You mention using a Remington 
M700V in .243 Winchester caliber for 
many years, and | am sure you have 
found it to be excellent for woodchucks. 
That is the same cartridge | used for too 
many years to count, and it did every- 


thing asked of it, and more. On one 
occasion out in West Texas three of us 
were on a jack rabbit chase, that being 
our form of varmint hunting. We were in 
broken country, little valleys and draws 
running off the flat high plain, and we 
could at times see the jacks for a half- 
mile by having a little elevation on them. 
A West Texas jack rabbit is about half the 
size of a woodchuck, but when they 
stand up to get a good look around, they 
are about 15 inches high and maybe 4 
inches wide. With my 8X binoculars | 
spied a big jack so far away it took a 
couple of minutes to show my hunting 
partners where he was. The question nat- 
urally came up on the odds of hitting him 
at that distance, and finally | decided he 
just had to be given the opportunity of 
becoming famous by being taken by one 
of us. My companions had a .222 and a 
big game rifle of something like .300 
Savage caliber, but | had my .243 with a 
3x9 scope. They wouldn’t waste a car- 
tridge shooting that far, but | would... In 
prone position with a tight sling | had a 
rock steady set-up. | held about twice the 
jack’s height above him and was about 
to squeeze off the shot when he started 
moving out. | threw the crosshair about 
three feet ahead of him and fired. It took 
a while for the bullet to get out there, but 
suddenly that big jack turned a flip in the 
air and hit the ground kicking! | quickly 
glanced over at my pals in time to see 
their mouths drop fully open. For a long 
time, not a word was spoken. | looked 
back through the scope to see the jack 
still kicking, and experience told me he 
had been hit through the head, giving the 
standard reaction. | quietly got up, jacked 
out the empty, and put the rifle in the 
vehicle. Only then did one of the guys 
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comment that he had just witnessed a 
miracle. My reply was that I hit right 
where | intended, in the head. That 
brought down the house, and they made 
a silly bet with me on that, so we drove 
over and located the dead jack, shot right 
through the head! They guessed the dis- 
tance from 600 to 700 yards. | knew the 
bullet drop indicated the distance to be 
around 500 yards...and | also knew a 
lucky shot when | saw one.... The fellow 
with the .300 ordered out a .243 the next 
day. 

That .243 of mine took hundreds of 
jack rabbits over the years, but finally the 
barrel showed signs of too many hot 
loads and it was sold to a deer hunter. 
John, | know there are plenty of excellent 
long range varmint cartridges around, but 
you really have to go some to beat the 
plain, standard .243! Today, my wife uses 
the standard .243 on everything from tar- 
gets to prairie dogs, deer and antelope. | 
use the .243 Ackley Improved on the 
same things, plus using it on a rather 
large Bighorn ram last year. Every time | 
start thinking of another caliber, usually 
something exotic, | end up wondering 
why... and then just do it... 

To get on with your inquiry, it seems 
the first thing we should discuss is the 
definition of the terms used to describe 
various cartridges. Of course, we all 
know what a factory cartridge is. It is one 
that can be bought fully loaded, over-the- 
counter, and will chamber in any factory 
or custom rifle designed for it. Next is the 
Improved cartridge, one that starts out as 
a standard factory cartridge but is fired 
safely in an Improved chamber. When the 
fired case is ejected, it is improved in 
capacity and shape, usually the shoulder 
is enlarged and the angle of the shoulder 
is increased to 35° or 40°. It can then be 
reloaded to much higher performance 
than the original factory model. The main 
thing here is that the Improved chamber 
will still safely use a factory cartridge. The 
last definition is that of the pure wildcat, 
a cartridge that fits in a wildcat chamber 
that will accept no factory cartridge at all. 
It must be handloaded in special loading 
dies. 
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You say you have been intrigued by 
the various accounts of wildcat varmint 
cartridges. They can surely be enlighten- 
ing, entertaining, safe or dangerous, and 
also frustrating. Their design can be good 
or bad.... and | do mean bad. In almost 
100% of wildcat advertisements the 
velocities can not be obtained in a regu- 
lar rifle. And something that is carefully 
kept out of print is the fact that any really 
super high velocity wildcat will burn out 
the barrel too soon to enjoy. Some burn 
the barrel while trying to sight-in or work 
up the simplest loads. It is rare to find a 
shooter that wants a second wildcat of 
this nature. One time around is about all 
the education required. It is also rare to 
find a wildcat that truly fills a gap in the 
factory line-up, and unless the wildcat 
shows an improvement of more than 6% 
in velocity, it is hardly worth going after. 
The better wildcats offer more than 10% 
increase, and there are not many around. 
But, then, we have to admit to the fact 
that most wildcatters do it just because 
they want to.... no good reason required. 

John, | presume you have been reload- 
ing for years and have a good under- 
standing of the many small details, and 
the consequences of not understanding. 
And | hope you have the two volume 
Handbook For Shooters & Reloaders by 
P.O. Ackley. If not, you should obtain 
these before going any further on your 
plan to have a non-factory cartridge. 

Your idea of going to the .22-250 
Ackley Improved is a good one, as would 
be the .243 Ackley Improved, or for that 
matter, the 6mm Ackley Improved. The 
best thing about any of these is the fact 
that they are all of the true Improved 
design, in that the chambers will accept 
standard factory ammunition safely. This 
is the easiest and most educational way 
to enter the exotic cartridge field. And of 
course, if you wanted out at a later date, 
the rifle is much easier to sell than would 
be a pure wildcat. After all, the new 
owner could fire standard ammo in it if he 
wanted to. Another great thing about 
these cartridges is that they will do about 
all that is practical for the caliber. They 
are quite efficient in that they utilize the 
powder without having a lot left over to 
burn out the barrel. 

When you get around to overhauling 
your .243, | would recommend that you 
install the best barrel you can, namely a 
benchrest grade. | use several different 
grades and have found only the 
benchrest grades perform in a pre- 
dictable manner. The match grades vary 
some, and | have had a grand total of 
one that shot about as well as a 
benchrest grade. I’ve had dozens that 


were pretty good, and several that were 
poor. 

Your Remington action is capable of 
good shooting when it is properly trued. 
It will accept most all the excellent 2 oz., 
light pull triggers. | am not a great believ- 
er in sleeving the action, but it can be 
done. The sleeved ones I’ve owned did 
not seem to be much better than those 
left standard, again when properly trued. 
We are not talking about pure benchrest 
accuracy, but rather excellent varmint 
accuracy. 

The fiberglass stock is the way to go, 
too. McMillan turns out two that would 
be perhaps useful for your varmint rifle. 
The first is the Benchrest Hunter 
Category type, 2 1/4" wide forearm, flat 
bottom, and available with molded-in 
color of your choice. The second is more 
of a field stock, with slightly round bot- 
tomed forearm, but wide enough to 
accept heavy barrels. It is the Sako 
Varminter Model, cut to fit the Remington 
action. | use it on my hunting rifles 
because | do a lot of walking and carry- 
ing. The wide benchrest model is awk- 
ward to carry around, but is better when 
used on the shooting bags. 

Your idea of using the 6.5x20 Leupold 
scope is great and many folks prefer 
them for their outstanding quality. The 
other choice would be the 6x24 B&L 
scope, a little better power range and 
somewhat more dependable over the 
years. It is built stronger internally, and 
the adjustments are 1/8" clicks. The 
Leupold uses 1/4" clicks. 

When you pick your cartridge, you are 
correct in staying with the .243 bolt face. 
It will handle 90% of all cases, since the 
.470" rim is about standard across the 
country. The larger belted magnums are 
not really worth considering, the odd-ball 
PPC bolt face basically handles only the 
small capacity cases, and the .222 bolt 
face is restricted to those small diame- 
ters that limit your shooting range. With 
the .243 bolt face you have a wide open 
field to choose from. 

The specific cartridge you select will be 
a chore since there are so many interest- 
ing ones out there. The .22-250 Ackley 
Improved gets some play from those 
wanting an Improved cartridge, but the 
gain you will have over the standard .22- 
250, handloaded, is around 200 fps, or 
only about the minimum of 6% expected 
from an exotic case, either Improved or 
wildcat. This cartridge won’t extend your 
shooting range over a good handloaded 
standard .22-250 by much. 

The .243 Ackley Improved is close to 
10% better than handloaded standard 
.243s. With my own, | tested up to about 
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4150 fps with the 60 gr. bullets, even 
though the cartridge cases indicated that 
it could be loaded even higher. With the 
70 gr. bullet, | tested up through 3850 
fps. This was in a 24" barrel, very thin, 
.58" at the muzzle, and the barrel was 
too hot to handle after three shots. For 
varminting, | load down a bit and never 
shoot three shots rapid fire. 

The 6mm Ackley Improved is slightly 
faster than the .243 Ackley due to the 
extra case size. It will show 50-100 fps 
more with most bullets. To use the 6mm 
Ackley in a magazine rifle such as yours, 
you will have to seat the bullets deep in 
the case and give up some of the powder 
space, bringing the available velocities 
back down to those of the .243 Ackley. In 
view of this, if you intend to use your pre- 
sent short action M700, you should go 
with the .243 Ackley. If, however, you 
handle the M700 as a single-shot, you 
can gain the velocity and extend the 
varmint range by perhaps 20 yards. 
Really not worth it. 

A cartridge you did not mention is the 
6mm-284 wildcat. If you have to have the 
short action and really want a rip-roaring, 
long range varmint cartridge, this is the 
fastest one available that will function 
through a short action. The case rim is 
rebated, that is, the rim is standard .470" 
diameter but the case body just ahead of 
the rim is .500". This allows the volume 
to be approximately the same as that of 
the .30-06 case, around 68 grs. of water 
to overflow. We know that any time a 
6mm cartridge case exceeds about 55 
grs. volume the efficiency drops off 
rapidly, resulting in short barrel life. But if 
we are going for absolute top velocity for 
the longest range, we have no choice 
other than sacrificing the barrel. 
Velocities from the 6mm-284 with 60 gr. 
bullets are around 4200 fps, 75gr. bullets 
at about 3900, and 85 gr. bullets at per- 
haps 3650. 

Something both Boyd Mace and | have 
learned over the years about long range 
varmint shooting is that you must shoot 
from a sturdy bench with an accurate rifle 
of proper caliber and with the best scope 
possible. You also need someone to spot 
for you. Thus, it always seems like we 
have to load up a big truck with all the 
equipment, and then go where the 
varmints are. | am planning a prairie dog 
chase to Wyoming right away, and will 
have the chance to do some really long 
range shooting... or at least as far as | 
might be able to see them. 

Hope this helps you more than it hin- 
ders. Hang in there and keep shooting. 

Bob Jourdan 
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RICH KAYSER 


My Two Cents Worth 


Dave gets some very interesting mail. 
Fortunately, he shares some of it with 
me. In this case, John McNamara from 
New York is interested in taking his first 
big steps into two new worlds, Custom 
Rifles and Wildcat Cartridges. The two go 
hand in hand, since the cost of a Wildcat 
chambering is the same (if the reamer is 
one your gunsmith already has) as a fac- 
tory chambering. | am going to assume 
that John is a careful, knowledgeable, 
conscientious reloader and rifleman. | am 
also going to assume that John will be 
using hand dies and an arbor press. If 
not, at least going to Neil Jones’ CPS 
dies for a standard 7/8X14 threaded 
press. Precision is the keyword here, if 
John expects to get those 1/4"-3/8" 
groups (100 yds) and make very many 
first-shot hits at 500 yards. With those 
assumptions and caveats in place, let us 
begin the Kayser Opinion...such as it is. 

In John’s case, | think there are two 
fairly simple, and readily available solu- 
tions. If he wishes to stay with the 22 cal- 
iber, | think the .224 Clarke is his best 
choice. Dan Lilja, the Montana barrel- 
maker, spent some time carefully assess- 
ing all of the known 22 centerfires and 
chose to spend his money to buy a 
Clarke reamer set. It is an extremely pow- 
erful, and yet un-fussy cartridge to load 
for. With an 8" twist barrel the Clarke will 
push Jimmy Knox’s superb 80grain bul- 
lets at 3450fps. Stepping down just one 
notch, with a 10" twist the 70gr JLK will 
shoot nearly 3600fps. Either bullet would 
make a deadly combination for shots to 
perhaps 650 yards in the hands of a 
shooter that has taken some time to learn 
the trajectory and wind drift. 

| really like my 223 Valkyrie (22-284), 
but it is a much more limited-range appli- 
cation. It holds too much powder to 
make use of in the East, and mine is set 
up as a one bullet/powder rifle. The 
Clarke is a rather flexible case to load for, 
and will work admirably for John if he 
wants a 22 centerfire. 

The second option, and one | consider 
perhaps a better choice, is a 6 millimeter 
chambering. The 6MM choice is probably 
the easiest choice for a budding (or 
experienced) Wildcatter to make, the 6- 
284. Boyd Mace has chronicled his 
exploits with his .240 Badger over the 
past several years in PS, and David ran 
an interview with a 6-284 shooter from 
upstate New York four or five years back. 
| do not think a better choice exists for 
John’s intended shooting. With Walt 
Berger’s benchrest quality 80gr bullet in 


a 28" or longer 12" twist barrel, the 6-284 
is capable of pushing those bullets nearly 
3700fps. Boyd has made some first-shot 
hits on Prairie Dogs past 750 yards, with 
the “Mace Reticle” we designed a couple 
years back. 

On to the task of producing formed 
cartridges for either of these Wildcats, 
should John opt for one or the other. The 
224 Clarke is a pretty easy one to make 
up, just run a 6mm Remington or 257 
Roberts new case into the Clarke full- 
length sizing die and load it with a fire- 
forming load. | would recommend a top- 
end 22-250 load from the manual of the 
company whose fireforming bullets you 
choose. The 6mm-284 is even simpler. 
Its case dimensions are unchanged from 
the parent 284 round: just run the case 
into the 6-284 FL die, load, and go shoot. 

| will run down the (as yet unpatented) 
Kayser Method For Barrel Break-In for 
John. Load 20 rounds of new sized 
brass, and take it and your cleaning 
equipment (along with the rifle) to the 
range. Fire one round, and clean the bar- 
rel completely. If you choose, the Friction 
Block route may be employed here 
instead. Fire another round, and clean 
again. 

Do this for the first 20 rounds, and then 
go home with the knowledge that your 
new stainless barrel is beginning to be 
ready to shoot. Load up another 30 
rounds of ammunition, and go back to 
the range when you can. This time fire 
three rounds and then clean properly. By 
the time you have done the three and 
clean routine for the thirty rounds, you 
have 50 fire-formed cases, and a rifle that 
is sighted in and ready to go harvest 
some groundhogs and/or crows. 

Find somebody with one of the ballistic 
programs for computers, and get a 750 
yard drop chart run with a 400 yard zero. 
If you send me your actual chrono- 
graphed data, and BC for your bullet, | 
would run you a couple charts. | am 
enclosing one here using the 6-284, so 
you can see what is involved. Zero by the 
chart, then double check at a couple of 
the yardages to compare. 

This has ended up a bit wordier than | 
had originally envisioned, but it gives you 
a concise but accurate rundown on what 
are two of the best cartridges out there 
for a Wildcatter who wants to stay with 
the standard boltface and still get maxi- 
mum bang for the buck. Let us know 
what choice you make, and how things 
work out for you. 

Yours 
Rich Kayser 


Continued on next page 
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Trace 1: 6-284 Bullet Weight (G): 80 Range Slope (Deg): 0 
Method: Siacci Altitude (Ft): 500 Sight Height (in): 1.5 
Ball. Coef.: 0.460 (Metro) Temperature (F): 80 1st LOS Crossing: 24 
Sight Adj. (MOA): 6.3 Pressure (in Hg): 29.53 
Zeroed Range: 400 Cross Wind (MPH): 0 
Range Velocity Energy Momentum TOF Drop Path Drift 
Yards F/S Ft-Lb Lb-Ft/S Seconds Inches Inches Inches 
0 3650 2367 41.71 0.0000 0.00 -1.50 0.00 
100 3420 2078 39.08 0.0855 -1.35 3.73 0.00 
200 3202 1821 36.59 0.1765 -5.67 5.99 0.00 
300 2994 1592 34.21 0.2737 -13.35 4.89 0.00 
400 2796 1389 31.95 0.3776 -24.83 -0.00 0.00 
500 2606 1207 29.79 0.4891 -40.75 -9.35 0.00 
600 2425 1045 27.71 0.6084 -61.63 -23.64 0.00 
700 2250 900 25.72 0.7373 -88.53 -43.96 0.00 
800 2083 ye fa! 23.81 0.8762 -122.42 -71.27 0.00 
900 1921 656 21.95 1.0264 -164.34 -106.61 0.00 
1000 1769 556 20.22 1.1881 -216.27 -151.96 0.00 
John, that has discovered Precision Shooting Boomer to contend with. Not only the 


This gives you an idea of what sort of 
longrange performance you can expect 
from the 6-284 with Walt Berger’s 80 
grain bullet at 3650fps... from muzzle to 
1000 yards. Boyd Mace thinks the 6-284 
is a 1000 yard varmint cartridge, and he 
might be right with a 20 pound bench- 
type rifle, and a Premier Reticle custom 
dotted reticle for such distances. With a 
400 yard zero, it is MOG (minute of 
Groundhog) from muzzle to nearly 600 
yards by holding on the bellybutton to 
350 or so, center to 450, then head to 
however far you can find them. A spotter 
is handy, or a muzzlebrake so you can 
see bullet impact. 

Enjoy, 
Rich Kayser 


DICK CUNDIFF 


Dear Dave, 

Thanks for including me as the Senior 
Member of the “Flakey Five”. If | remem- 
ber “flakily”, | think | covered this particu- 
lar subject in my chosen chapter of the 
1993 Precision Shooting Annual. | do 
realize of course, that all readers of 
Precision Shooting magazine will not be 
exposed to the subject matter of the ’93 
P.S. Annual, simpy because of the cost 
or the limited one time printing. Some of 
the material included in the request by 
our new P.S. subscriber, Mr. John 
McNamara, will be condensed from my 
initial °93 P.S. Annual chapter entitled 
“Swift Enough”. 

Well here we go again, another shooter 
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magazine and all of the wonderful infor- 
mation and magical concoctions includ- 
ed within its pages. Welcome to the 
world of extreme rifle accuracy and 
“flakey” writing. Even so it is the best that 
is available at this time, thanks to Dave 
Brennan and a “few good men”. | would 
like to think of myself as being the senior 
member of the “firm” as it was yours truly 
that started this whole wildcat and 
varmint thing in P.S. several years ago. 
Since that time a lot of stuff has passed 
under the bridge besides water. 

Before we get into this discussion of 
the big hot shot .22 wildcats, | would like 
to make this unbiased statement. If you 
do not have much experience in the field 
of reloading, especially in the W.W.W. 
(wonderful world of wildcats) | would 
highly recommend two of the finest fac- 
tory varmint cartridges in history; the .22- 
250 and the .220 Swift. But alas, as | 
have stated before, we do not all revolve 
around standard time and sometimes 
“curiosity can kill the wildcat” so to 
speak. Most of the time the reader is not 
informed of the detrimental side effects 
of these highly overbore capacity cases 
of the big .22 wildcats. 

From a personal point of view, | have 
no use for a big, fire belching cartridge of 
any caliber. My varmint hunting is mostly 
to address the eradication of a relatively 
small specie of Western ground squirrel 
known as the Richardson and the 
Thompson. When you are firing several 
hundred rounds in one day, the last thing 
you need is a .22 or 6mm Louden- 


added noise but recoil as well. | know, | 
know, there are all sorts of magical gis- 
mos to subdue all of this and also a 15 or 
20 pound rifle would tame some of the 
recoil, but there are some of us that are 
somewhat more practical and not into 
body building. | have found over the 
years that the .17 calibers on different 
cases, fill my needs completely, although 
there are a few .223’s, .222’s and a .22- 
250 in my current battery of varmint 
hunting rifles. 

As the case may be with most wildcat 
designs, the shooter or gunsmith extols 
only on the virtues of his creation, but 
very seldom mentions anything about the 
side effects encountered with burning 
gobs of powder attempting to break the 
worlds record for high velocity firearms. (I 
wonder if there really is such an event). 
There are others that contend a heavy, 
high ballistic coefficient bullet (relative to 
caliber) is the way to go (way beyond 
normal limits). | am not a Ph.D. of this 
class and still agree with the findings of 
P.O. Ackley, Ralph Waldo Miller, Roy 
Weatherby and a few others, that a 
lighter bullet at a relatively high velocity is 
the only way to hunt varmints. As an 
aside; most of the V.L.D. type bullets 
were designed for target use and when 
applied to varmint hunting, do not have 
the explosive effect that a bullet 
designed for varmint hunting would have. 
To substantiate this comment there is a 
letter attached at the end of the segment 
on the .224 Clark that | received from a 
friend in Las Vegas who is well schooled 


PRECISION SHOOTING — SPECIAL I - 1993 


on this wildcat. 

As we all should know by now, bullet 
design has just about everything to do 
with the various types of hunting that is 
practiced by shooters every year around 
the world. 

One thing we Americans have, and 
sometimes take advantage of, is the free- 
dom of choice. So you spend your 
money and take your chances on the 
varmint cartridge of your choice, hoping 
that you have made the right decision. 

The following is an excerpt from an 
article that was intended as a chapter in 
the 1993 Precision Shooting Annual, 
although there is not a lot of loading data 
included. Most of the big .22 wildcats 
achieve the same ballistics with a variety 
of powders and loads; a 50-55 grain bul- 
let at 4000 f.p.s. or better and the heavier 
70-80 grain bullets at 3400-3600 f.p.s. All 
of this of course is not all peaches and 
cream as these high velocities produce 
detrimental side effects that some shoot- 
ers might not be willing to accept. Only 
the .22 calibers are covered here as | feel 
that the various 6mm and 25 super wild- 
cats are in a class by themselves and 
only used for special applications. 

Dick 
The Desert Rat 


EXCERPTS FROM THE 
93 PS ANNUAL 

In the years following World War Il, 
there were some shooters and experi- 
menters that felt the “Swift was not 
enough”. There were several versions 
that appeared on the scene from the 
likes of Kilbourn, Ackley and Roy 
Weatherby’s .220 Rocket, which by the 
way was one of this gentleman’s first 
wildcats in a long line of other successful 
endeavors. The .220 Rocket was later 
dropped from the Weatherby line in favor 
of the .224 Varmintmaster. 

There were some more attempts to 
improve the Swift by others as well. 
Arnold Juenke of Reno, Nevada, (he was 
also instrumental in the design of the 
|.C.L. line of cartridges and has recently 
passed away) made an improvement by 
setting the shoulder back slightly, there- 
fore lengthening the neck and reducing 
the case capacity. This is not considered 
an “improved” cartridge as you cannot 
fire factory ammo in the wildcat chamber 
because of the decreased headspace. 

Another classic improvement of the 
Swift case was the .220 Wilson Arrow 
designed by one of benchrest’s famous 


Continued on next page 
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Left to right: .224 Clark before fireforming, .220 Jaybird, .22 CHeetah MKI, Ackley .220, Swift 
Improved, .22-243 Middlested, .22-250 Improved, 6mm BR Improved for comparison. 


Left to right: .284 Winchester, .22-284 Valkyrie, .25-284, 6mm-284. 


Left to right: .22-243 Middlested, .22 CHeetah, .243 Winchester, .220 Jaybird. 
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brethren. The only improvement in this 
case was a subtle change of 30 degrees 
to the shoulder angle, thought to be a 
deterrent to the case stretching problem 
of the factory Swift. An aside to this was 
that Grove Wotkyns, (some give him 
credit for the .22-250) was also instru- 
mental in designing the W-W Arrow, as it 
was sometimes called. 

We have only chosen some of the bet- 
ter known versions of the improved Swift 
and I’m sure there are others that are 
more obscure. We are not going to get 
into a bunch of “pet loads” at this time 
but you can find most of them in Ackley’s 
books and various other sources of 
reloading wildcats. 

With all of these so called improve- 
ments, what has really been accom- 
plished over the attributes of the venera- 
ble old warhorse? A little less stretching 
of the case, a 100 f.p.s. more velocity, a 
little more barrel erosion, Big Deal! But 
even so there were those that felt the 
Swift was not enough and went on to 
bigger and better (I doubt it) things. 

There were some experimenters that 
used cases like the 30’06, .270, 7X57 
Mauser and .257 Roberts necked down 
to .22 caliber. But alas, it was found that 
only the rich could afford to replace bar- 
rels every 500 rounds, sometimes maybe 
1000 if you were lucky. With the introduc- 
tion of the .243 case, things began to 
happen in the area of the .22 caliber high 
velocity long range cartridge, and so here 
is an introduction to some of them. 


The .22-250 Improved 

Over the years there have been more 
than several renditions of the cartridge. 
Most of the designs used various shoul- 
der angles, body tapers, neck lengths 
and egos. As it is with most wildcat 
designs, the biggest claim of all was the 
added velocity over the standard .22- 
250. Most of the ballyhoo was focused 
on the comparison to the .220 Swift, and 
some chronographs showing almost 
4100 f.p.s. with the 50 grain bullets. Of 
course all of this could only be accom- 
plished by using more propellant with the 
resultant increase in pressure, which 
again referring to Newton’s law of 
motion, should propel the projectile at a 
higher velocity. But it doesn’t always 
work that way due to another rule of 
internal ballistics, that of the expansion 
ratio. In other words, the ratio between 
the volume of the bore and the volume of 
the case, and how many times the gas 
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will expand by the time the projectile 
reaches the muzzle. A low ratio means 
higher velocity with the resultant shorter 
barrel life, and a higher expansion ratio 
will naturally mean longer barrel life but a 
lower velocity. 

In recent years there has been a resur- 
gence of the Ackley 40 degree shoulder 
version of the .22-250 Improved, one of 
those cartridges that came from the fer- 
tile mind of P.O. Ackley over forty years 
ago. Whether or not it is really that much 
better than the standard .22-250, can 
only be determined by those shooters 
that have used both in the ongoing battle 
of man and varmint. 


The .220 Swift Improved 

Although many versions of this car- 
tridge have shown up since the introduc- 
tion of the standard Swift, the most pop- 
ular | suppose would have to be the 
design from the “House of Ackley”, with 
the typical forty degree shoulder and 
straight body taper. As the guru of mod- 
ern wildcatting honestly stated about 
some of his contrivances, they were 
over-bore capacity and not much in the 
way of ballistic performance was gained 
by any so called improvement. The only 
advantage was usually mechanical in that 
the long tapered and steep angled shoul- 
der cases became less susceptible to 
case stretching and were seemingly able 
to handle higher pressures better than 
the factory case. The only ballistic gain 
might be with the use of slower burning 
powder and heavier bullets. This leads us 
to the other side of the fence and those 
experimenters who felt that a heavy, rela- 
tive to caliber, high ballistic coefficient 
bullet is the way to fly against the wind. 


The .224 Clark 

Ken Clark was raised on a farm in 
Madera, California back when there was 
an abundance of varmints and not quite 
so many people. Just as it is in some 
locations today, varmint hunting was a 
matter of survival in trying to help save 
the spring crops from the charging 
hordes of ground squirrels and jack rab- 
bits. | can remember back in the 50’s, 
seeing a small white farmhouse just north 
of Madera on my many trips on Highway 
99. Over the garage door there was a 
sign that read, “Gun Shop”. 

Although | had a slight interest in guns 
in those days, my “glands” marked 
firearms didn’t really become active until 
a few years later. | don’t remember how 
many times we drove past that little white 
farmhouse and | always wanted to stop. | 
guess all the little kids in the back seat of 
the car were more important at the time. 


This small farmhouse with the attached 
garage, was of course the home of Ken 
Clark. Having used and been disappoint- 
ed in the performance of most factory 
varmint cartridges, Ken decided to devel- 
op a wildcat of his own. Some of his early 
experimenting in the late 1940’s were the 
6.5 and .228 calibers. Most of these pro- 
jects were very disappointing and gave 
erratic results. The 30’06 case necked to 
.22 caliber was also a major frustration. 

Mr. Clark was attempting to design the 
ultimate long range varmint cartridge. 
One that would propel a high ballistic 
coefficient bullet with enough velocity 
and remaining energy to quell the larger 
varmints such as bobcats and coyotes. 
In most long range varmint hunting over 
flat terrain, there is always that number 
one nemesis, the wind. The other area to 
be addressed, along with wind bucking 
ability, was the matter of “extreme accu- 
racy”. 

All of these attributes were brought 
together in 1962 with the introduction of 
the .224 Clark. The final design was the 
.257 Roberts case necked to .224 caliber 
utilizing the straight body taper of other 
wildcat designs and a 30 degree shoul- 
der angle. Some of the original test loads 
produced velocities near 3400 f.p.s. with 
an 80 grain bullet and H-570 powder. 

A 1-9" twist barrel was needed to sta- 
bilize these long .224 bullets, hence a 
problem arose when some bullets would 
disintegrate in mid-flight from rotational 
stress. This led to the development of 
bullets with much tougher jackets which 
brought up another set back. These 
tough jacketed bullets would not expand 
on thin skinned game. 

As with any overbore cartridge of this 
type the omni-present problem of barrel 
erosion was considered severe. Mr. 
Clark’s solution to this quandary was the 
use of ball powder in a chrome lined 
bore. A chrome lined bore was not really 
very practical thirty years ago and the 
next best course that Mr. Clark recom- 
mended was the use of Shilen chrome- 
moly barrels. Barrel erosion was not 
completely abated but at least was on a 
par with other high intensity cartridges of 
the period. 

In recent years it has been reported 
that the fast twist heavy bullet .22’s are 
not the ideal way to go in the world of the 
prairie dog and chuck. Hunting coyotes 
or maybe antelope would be the more 
appropriate scenario for those big 80 
grain bullets and all the problems that go 
with them. Only the varmint hunters who 
use this type of cartridge can answer 
that. 

If you the reader are interested in this 
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or any of the wildcat .22’s, most of them 
are included in the two volumes authored 
by P.O. Ackley and in various Handloader 
and Rifle magazines. 


“O Great & Mighty Desert Rat: 

Fellow varmint shooting aficionado 
Keith Myers has informed me that you 
would like a 224 Clark case with the 80- 
grain VLD bullet seated therein for your 
cartridge collection. It is my pleasure to 
contribute this small item. 

| am now on my third 224 Clark barrel, 
utilizing a Shilen DGA action and a Hall 
Standard action. | have done a consider- 
able amount of experimenting and shoot- 
ing with this particular cartridge, and | 
have come away with decidedly ambiva- 
lent feelings regarding it. 

It does produce impressive ballistics, 
but it does this at a price most varmint 
shooters probably would be unwilling to 
pay. 

The upside of the coin is that in barrels 
of 26-to-28" in length, velocities of 3500- 
to-3600 fs. are possible with the 80-grain 
bullets without getting into pressure lev- 
els which are unreasonable, and one can 
quite easily reach 3700-to-3800 fs. with 
the 68-to-70-grain weight range. 

The downside is that the barrel must 
be cleaned every eight to ten rounds 
under field conditions, and the accurate 
barrel life is very, VERY limited. Once the 
throat becomes a bit rough, which it will 
at around the 500-round mark, accuracy 
with maximum loads goes completely out 
the window. | found that by cutting down 
the 80-grain bullet from 3600 fs. to 3400 
fs., | could preserve the accuracy for 
another 100 rounds or so, but that was 
about it. | log every round | fire, and the 
dates on which they are fired; | don’t just 
hazard a guess, which seems to be the 
way most of our gunwriters “calculate”. 

| have quite extensive chronograph 
records on these 224 Clarks, in event you 
might find them interesting. 

Another thing which should be consid- 
ered is that the bullets which make the 
Clark downrange ballistics so impressive 
are all target bullets. When velocities 
deteriorate, so also does their “explo- 
sive” qualities on live varmints. At the 
very ranges at which one might think 
these bullets truly excel (500+ yards) they 
are at their worst as varmint bullets. On 
the other hand, the Nosler 85-grain 
BallisticTip from a good 257 Weatherby 
is absolutely awesome on rockchucks at 
these ranges, as is the 70-grain 
BallisticTip from the 240 Weatherby. (You 
may not like the Weatherby rifles, but 
there is certainly nothing wrong with the 
Weatherby cartridges!!!) 
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To sum it all up: With a good spotter at 
hand, there is nothing that you can do 
with the 224 Clark which cannot be done 
just as well with the 22/243 Middlested, 
the factory Swift or the 22/250 Improved, 
and without the attendant cleaning prob- 
lem and the extremely brief accuracy life. 
(| have had one Middlested go out at 
800-rounds, but another stayed until the 
1400-round mark — so really, what can 
one say about the accuracy life of any 
cartridge, with any authority?) 

Lloyd B. Luhman 
1608 Barrel Cactus Ct. 
Las Vegas, NV 89108 


The .22-243 Middlested 

In 1987 yours truly did an article about 
this cartridge in the pages of Precision 
Shooting magazine. For you readers that 
missed that particular piece, | will reiter- 
ate with a scaled down summary. Out of 
all of this class of cartridge, this is the 
only one | have chambered for in the last 
14 years. | don’t use one myself but con- 
sider it to be the best of the bunch along 
with several satisfied varmint hunting 
clients. 

This cartridge was designed by Paul 
Middlested in 1964-65 but was not popu- 
lar until 1969. Mr. Middlested, from San 
Diego, Ca., was another varmint shooter 
that was not completely satisfied with the 
existing factory offerings. His design was 
based on the relatively new .243 
Winchester case. 

The original design would also incorpo- 
rate a relatively heavy bullet of around 
70-72 grains with a ballistic coefficient of 
.206 as compared to the 55 grain bullet 
with a B.C. of only .157. As we all know 
by now, these high B.C. projectiles are 
supposed to have a flatter trajectory, less 
wind drift and more retained energy, at 
the extended ranges. Some proponents 
have even claimed a shorter time of 
flight, but | cannot understand this when 
muzzle velocity has been reduced by 
almost 600 f.p.s. compared to the 55’s. 

Speaking of muzzle velocity, the .22- 
243 Middlested will drive a 55 grain bullet 
close to the magical velocity of 4000 
f.p.s. without the least apparent sign of 
strain. The 60 grain bullet will reach 3700 
f.p.s. and those big long high B.C. bullets 
of 70 grains at 3450 f.p.s., so they claim. 

One good aspect of this case, at least 
to this humble scribe, was that of push- 
ing the shoulder back, therefore giving 
the neck some needed length. This also 
left the standard case capacity of the 
.243 but with a 30 degree shoulder angle. 
To most reloaders the longer neck is a 
plus when using the longer, heavier bul- 
lets, and there isn’t much need for more 


powder capacity. An Ackley version 
would seem somewhat absurd, for what 
reason? 

The original intent of the Middlested 
design was that of a case with enough 
capacity to drive the high B.C. bullets at 
substantially greater velocity than some 
existing cases such as the .22-250 and 
the .220 Swift. On the other end of the 
scale, with more efficiency than the .224 
Clark or .22-’06. That is less powder to 
achieve the same goals. Not only was 
this area satisfied but the Middlested will 
also shoot the lighter bullets at a much 
higher velocity along with a high degree 
of accuracy. 

A 1-10" twist was used in conjunction 
with using the heavier bullets, but this 
twist would disintegrate the light bullets 
in flight. Yours truly has built rifles in this 
caliber using 1-12", 14" and 15" twist 
with most shooters using bullets not 
more than 65 grains with no complaints. 
Like | said before, this is a good one, and 
kind of fascinating when it lights up the 
chronograph at 4100 f.p.s. 


The .220 Jaybird 

This cartridge was developed by 
Kenny Jarrett, the famous custom gun- 
smith from Jackson, So. Carolina. It is 
identical to the .22-243 Middlested 
except for having a 35 degree shoulder 
and slightly longer neck, along with a 
minimum of body taper. The original 
design was directed at using the 69 grain 
Sierra as the sole projectile. There again 
the 1-10" twist was chosen as correct for 
stabilizing this relatively long bullet. 

As with any over bore capacity case 
the slower burning powders prove to be 
the best performers especially with those 
obese bullets. Like the .22-243 
Middlested, the magical number of 4000 
f.p.s. is not hard to realize, but only with 
a slower twist than 1-10". In my again 
humble opinion, if you are interested in 
this type of cartridge for whatever pur- 
pose, and would contemplate bullet 
weights from 50-70 grains, | would con- 
sider a 1-12" to be the optimum choice 
of twist. 

Over the last several years this heavy 
bullet ultra-long range thing has been run 
into the ground, and in this author’s opin- 
ion, the 52-55 grain bullets at 3800-4000 
f.p.s. is the only way to shoot varmints. 
This high B.C. bullet subject is one of 
those discussions that should take place 
in one of Brennan’s trendy pubs where 
peanut shells adorn the floor and tasty 
libations abound. 
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The .22 CHeetah 

Here is a cartridge that was designed 
solely around the best method for shoot- 
ing varmints; a relatively light bullet at 
very high velocity. 

If | recall correctly, this wildcat was 
announced in Outdoor Life magazine 
sometime in 1984. This cartridge was the 
culmination of ideas from both Jim 
Carmichel, famous author, gunsmith, 
shooter, and firearms guru, who replaced 
Jack O’Conner at Outdoor Life Magazine, 
and the other half of the team was none 
other than the Rock Chuck Bullet Swag 
man himself, Fred Huntington. Car- 
michel - Huntington - CH - CHeetah, how 
quaint! 

The premise of this endeavor was that 
of designing a cartridge which would 
send a projectile hurtling through the 
atmosphere at over 4000 f.p.s. with 
enough accuracy to win a benchrest 
match. To achieve this they started with 
a basic case manufactured to benchrest 
specs, namely the Remington .308 basic 
BR brass, which also included the small 
.205 primer pocket. 

There are actually two versions of the 
cartridge, aptly called the Mark | and 
Mark II. The only discernible difference is 
in the shoulder angles. One has the mod- 
erate 28 degree shoulder angle and the 
other has the conventional 40 degree 
angle used by most wildcat designers. 
Why they used two different shoulder 
angles, | do not know. This wildcat also 
uses the ridiculously short neck of the 
standard .243 Winchester. The sharp 
shoulder is formed by blowing the body 
forward a’la Ackley, thus producing a 
case with approximately 5% more 
capacity. All of this “improving” is sup- 
posed to propel the 53 grain bullet at 
4300 f.p.s., it is claimed. Also by using 
the small rifle primer they assume ballis- 
tics to be more consistent than other car- 
tridges in this class. Meaning perhaps 
smaller groups, but low standard devia- 
tions do not always produce those tiny 
bugholes. 

| am not one to dispel the findings of 
others, but we experimented with the 
.308 BR case several years ago, using it 
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for the .308, .243 and .22-243 Middlested 
and we were very dissatisfied with the 
results of our findings. At least here on 
the Western Nevada desert where tem- 
peratures run from highs of 110 degrees 
in the summer months to a low of 25 
degrees below 0 in the winter. 

Most of our testing was done with 
standard small rifle primers from a variety 
of manufacturers. Powders used for 
these tests were H-4895, 4350, 760 and 
H-4831. We made up five rounds in .22- 
243 using H-414 and only two of these 
loads fired, both with a different muzzle 
report. 

These tests were done mostly in the 
late spring and early summer with ambi- 
ent temperatures running in the mid-40’s 
in the mornings to a high of 75-80 
degrees in the afternoon hours. One of 
my fellow senior citizen desert rats did 
most of the testing for us and he is, at 83 
years young, still a stickler for detail in his 
reloading. He became so disillusioned 
with the whole project of this small 
primer concept in .308 size cases, he 
said, “to hell with that theory!” 

| have noticed one thing in the last sev- 
eral years, there hasn’t been too much in 
the way of touting this small primer idea 
in the larger capacity cases. There has, 
and always will be, a hint of exaggeration 
when it comes to an individual designing 
and marketing a particular wildcat; some 
of these claims are proven true and most 
are not. It’s whatever turns your crank. 


-223 Valkyrie 

This is a big one resurrected by one of 
our Precision Shooting columnists, Rich 
Kayser of Nampa, Idaho. It is based on 
the .284 Winchester case necked to .22 
caliber with minor changes in shoulder 
angle and body taper. My first recollec- 
tion of the .22-284 was in the early 
1960’s as reported by Robert Hutton in 
Guns & Ammo magazine. Like so many 
other wildcats, there were numerous 
claims as to who was the first to come up 
with this brainstorm. Along with several 
other ridiculous concoctions in the 
1950’s and 60’s, this wildcat was includ- 
ed in P.O. Ackley’s Handbook for 
Shooters and Reloaders Volume II. Some 
of these fellows claimed velocities over 
6500 f.p.s. with very light 15 grain bullets 
in a 30 inch barrel. 

Most of these claims of course were 
never substantiated by anyone else, but | 
suppose made for good reading to those 
that were interested, including yours truly 
at the age of 25 or so. 

Whenever there is talk of high and 
higher velocities, we have to revert back 
to Newton’s second law of motion; more 


propellant to produce more force on a 
projectile of a given weight and caliber. 
Even with the “Paris Gun” length barrels, 
you can only burn a certain amount of 
powder with any efficiency. These loads 
surely must eat barrels faster than a 
shark in a frenzy. Here’s one for Dave, 
the .221 Frenzied Shark!! 

Rich Kayser’s intent was to use the 
heavy .22 caliber bullets; i.e. 70-80 grain, 
in the V.L.D. design, for shooting rock 
chucks over hill and dale. In some brief 
testing he was able to reach the old mag- 
ical number of 4000 f.p.s. with a 53 grain 
bullet, but only at the expense of over 10 
grains more powder than the .243 size 
cases. 

With all this interest in the high velocity 
projectiles, not only in game hunting 
applications, but also for use in a variety 
of ordinance weapons, some shooters 
would have to wonder, is there a limit? 
According to some scientific information 
yours truly received from Dr. Bob McCoy, 
who works for Aberdeen Proving 
Grounds in Maryland, no there is not; 
although he considers the speed of light 
to be about as fast as known laws of 
physics would allow a body to be pro- 
pelled. 

In tests conducted by Dr. McCoy, they 
have been able to achieve velocities in 
excess of 600 f.p.s. with a saboted pro- 
jectile put into motion using conventional 
propellants. They have also been able to 
fire a projectile in excess of 17,000 f.p.s. 
using light gases as the propellant. 

Another interesting aspect that 
emerged from these experiments, at least 
to this author, was that of firing a projec- 
tile in a vacuum. Over the years most 
shooters have assumed that if you fired a 
bullet in a vacuum it would achieve a 
higher velocity. This is not the case. In a 
vacuum a projectile will not loose it’s 
velocity as quickly as it would in an 
atmospheric condition. It has been theo- 
rized that if you fired a bullet from a rifle 
at a high enough velocity in the thin 
atmosphere of the moon, you could liter- 
ally shoot yourself in the back, as the bul- 
let orbited this celestial body. 

We are not going to get into a bunch of 
so called pet loading data for any of 
these big .22 wildcats, but if you are 
interested, there is plenty of loading data 
and cartridge specs available from vari- 
ous sources. Although there is no set rule 
or way to determine the proper or maxi- 
mum case capacity of any caliber, at 
least as yet, bear in mind there is no bar- 
rel steel yet invented that is able to sup- 
press the voracious appetite of these big 
wonderful and sizzling wildcats. Happy 
shooting. 
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DIARY OF A ROOKIE 


by 
Bob Latino 


(Editor: We thought the readers might enjoy Bob Latino’s diary 


Tuesday - August 3rd, 1993 

My shooting buddy Paul Dion stops to 
pick me up about 7:15 for the 7 hour ride 
to Weikert, PA and the IBS Nationals in 
LV, HV, and Sporter. Paul is early and I’m 
not ready. He talks to my wife while | fin- 
ish getting my gear together. After we 
load his pickup truck we pull out of my 
driveway and Paul starts, as he always 
does, the beginning of what | know will 
be 7 hours of nonstop talking on an 
unbelievable variety of subjects. | hear 
again for the umpteenth time about the 
time he shot an .083 at Dunhams Bay 
and again about the time he had to bail 
out of a plane into the Atlantic Ocean in 
the early 50’s and was bumped by 
sharks all night. Don’t get me wrong — 
Paul is the kindest human being you 
would ever want to meet but he just 
NEVER stops talking. Sometimes | just 
have to say “Paul, you’ve been talking 
nonstop for over an hour — give me a 
break!” We discuss our first attempt to 
shoot Heavy Bench at Camillus a few 
weeks earlier with our Varmint rifles off 
bags. Let me tell you 10 shots in a group 
is more than twice as hard as 5 shots. 
Virtually every target | shot had 8 or 9 ina 
hole and 1 or 2 “orbiting satellites” that 
doubled the size of the group. It was a 
humbling experience. Even though Paul 
and | finished well down in the standings 
we both managed to beat more than a 
dozen rail guns and Paul doesn’t let me 
forget again that he placed higher than | 
did. A retired auto mechanic he keeps 
the CB on 19 and listens for reports of 
“smokies” along the way. He reminds me 
of the 128 dollar ticket | got last year in 
PA when we had no CB. 

We arrive at the Union County 
Sportsmans Club in Weikert about 3 PM. 
I’m happy to see that they have added 4 
portable “johns” for the Nationals. Last 
year at the 200/300 | had to do the 100 
yard dash across the footbridge to the 
main clubhouse when | found the one 
and only “seat” at the range clubhouse 
already occupied. Carl Lewis would have 
eaten my dust on that one. | set up my 
tent next to the barbecue pit. Paul 
rearranges some of the gear in the back 
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of what befell him at the 1993 IBS Nationals. 


Triumph and tragedy . . . it’s all here). 


of the truck to make room to lay out his 
sleeping bag for the night. Last year we 
stayed in a motel for 4 nights but this 
year we agreed to cut down on expenses 
and camp at the range. Later we stop 
over at Norm Dixon’s trailer to say Hi to 
him and Ruth. Norm is one of the finest 
benchrest gunsmiths in the country. | 
laugh when | see his rotation card. He is 
211 and | am 212 — we'll be shooting side 
by side for 4 days. About 6 we head over 
to the main clubhouse for an “all you can 
eat” buffet where | know they won’t make 
much money on me. After dinner Paul 
and | load a few rounds and head over to 
the benches. The flags hang almost dead 
but | notice that Don Neilson’s propellers 
are the first to turn in even the slightest 
breeze. Unfortunately they are set up for 
one bench to right of where | will be 
shooting. With some effort, however, | 
can see them while shooting from my 
bench. | shoot what looks like a flat 2 at 
the bottom of the mothball with 5 shots 
out of clean barrel. The next group is 
about a buck and a half. Everything is 
OK. Paul shoots good also but we both 
know with nearly no condition it only 
proves the guns are fine. We clean the 
guns, lock them in the cab of Paul’s truck 
and shoot the breeze with some of the 
other shooters until 9:30. 


Wednesday - August 4 

| wake up abut 6 expecting to shoot at 
8 but find out that they advertised a 9 AM 
start so we'll start at 9. There are about 
85 competitors but there will be 4 relays 
on this 30 bench range. They could 
squeeze them onto 3 relays but they 
would have to change some competitor 
numbers from the HB at Camillus and 
this might cause some confusion in the 
computer. It’s OK with me — Hey — more 
time to relax between relays. 


When | get to the line for LV 100, | can. 


tell right off it’s going to be a tough day. 
The wind doesn’t blow that hard. It just 
never holds in one direction for more 
than 10 or 15 seconds! | get burned on 
my first two record groups when | try to 
shoot too fast and wind up with two 4’s. | 
do better on the last 3 waiting for the 


condition that | started in to return. One 
thing | notice immediately is that the tar- 
get crew that Charlie Hulsizer has trained 
is probably the most efficient | have seen. 
His daughter Wendy drives the target 
truck. She should be in the Indianapolis 
500. The crew is so fast that on the 4th 
target | am a little late getting to the line 
and barely have enough time to get my 
bags in place before they start the relay! | 
try to cheer Paul up. He had a bad agg. 
His best group was a .397. He wails 
“Sometimes | wonder why we even 
come. We never seem to shoot good at 
the Nationals.” | remind him of the old 
saying “Even a blind squirrel finds a nut 
now and then.” — We could get lucky! 
Sandy and Mike Soriano and Jim Pretti, 
my friends from Dunhams Bay however 
shoot great aggs and finish in the top 10. 

Between aggs | lay out on the wall of 
the barbecue pit and try to rest. When | 
get up Bob Lembo tells me that Doc 
Maretzo took my picture as | was dozing 
and he’s going to send it into PS to 
embarrass me. Like a fool | rush over to 
Doc and beg him not to send in the pic- 
ture. He assures me he never took any 
picture of me sleeping. I’ve been had. 
Lembo 1 - Latino 0. 

The afternoon of SP 100 doesn’t go 
any better for me and | finish in the mid- 
dle of the pack again. Lembo shoots a 
.2288 agg and comes in 3rd. | guess all 
my praying for him to fall off the bench 
didn’t work! As I’m cleaning my gun | talk 
to Jack Sutton who tells me he doesn’t 
like these shooting conditions either. We 
both shoot the same basic way — Bang 3 
or 4 shots down quickly in some condi- 
tion that will hold for maybe 30 seconds 
and pick in the last 1 or 2 with the 
sighter. You just couldn’t do that today. 

| stop over and talk to Dale Woolum. 
He tells me his 15 year old son Dale 
Woolum Jr. did real well at the NBRSA 
Nationals. the week before — won quite a 
few trophies. He also mentioned that he’s 
pretty sure that someone crossfired on 
his son’s record target on purpose in an 
attempt to “rattle” him. He says the shot 
came from such an angle that it never hit 
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the backer and could not have been an 
accident. The referees disallowed the 
shot. | shake my head in disbelief that 
someone could do that on purpose. Paul 
and | head over to the main clubhouse 
for the buffet. Around 8 PM | crawl into 
my tent to read the paper but my eyes 
become heavy quickly and | conk out in 
15 minutes. 


Thursday - August 5th 

| am awakened at first light by the 
cock-a-doodle-do of a rooster or some 
other male bird! Those that have shot the 
Union County range are probably familiar 
with the “mini-zoo” that is behind the 
main clubhouse. | mean they’ve got 
bears, deer, ducks, geese, peacocks etc. 
After a half hour nonstop birdy serenade | 
have to fight the urge to get my gun out 
of the truck and see what a Euber 68 at 
about 3150 would do to this noisemaker. 
About 7 | finally crawl out of the tent and 
begin loading. | find that | have 1 Euber 
68 left from my second thousand through 
this barrel. | break open a new container 
of 1000 that says Lot 49 at the top. 
Maybe they’ll bring me some luck in SP 
200. Norman and | both start with a 9. On 
the second record group | drop a case on 
the ground and it rolls off the concrete 
apron into the grass. Without thinking | 
immediately get up from the bench and 
retrieve it. Later Norman reams me out. 
He’s right of course — | should have wait- 


48 


DIARY OF A ROOKIE 


Continued 


ed until the relay was over and not 
moved around to disturb other shooters. 
As the agg continues | shoot a little better 
with each succeeding target - and end 
up with two 5’s and finish 30th out of 
about 80 competitors. Conditions seem 
to be holding a little longer today and I’m 
becoming more familiar with what the 
range has to offer. Paul shoots good until 
his 4th match when he gets caught in a 
quick switch and winds up with a 1.4. 
Diane Pretti shoots real steady and 
comes in 4th in the agg and 5th in the 
grand. She is one of only 6 competitors 
that agg in the 2’s. Tom Lake says that 
Diane started shooting better when she 
began using some of the new Vihtavuori 
powder from Finland. Tom’s not satisfied 
with the way his gun has been shooting. 
He’s going to try some of the VV N130 
tomorrow in HV 100. | see Michelle 
Sutton taking a break from scoring tar- 
gets between aggs. How she can score 
nearly 1000 targets today and still retain 
her sanity is beyond me. She and Barb 
Rubright and the others in the scoring 
room are unsung heroes. 

In the afternoon its LV 200. | decide to 
go up to 28 grains of H322 - | had a little 
vertical in the morning. The warmup is a 
nice .333 and the group is a horizontal 
slot with no vertical. | shoot steady until 
the last target where | get caught in a 
letup on the 4th shot. It goes down and 
to the right a little. | use it as a sighter for 


Paul Dion, “Don’t leave your powder exposed to damp air”. 


the last shot holding high and left and it 
hits the group. It looks like an 8 or 9. | 
always seem to get hurt more by letups 
than pushes! Paul sandwiches a 1.586 on 
his 3rd group between 4 good ones. My 
agg is .334 — not so hot —- but | finish 
19th. Almost everyone has at least 1 bad 
group — only 6 competitors agg in the 
2’s. Mike Sicina is one of them —- a .660 is 
his largest group and he finishes 4th. 

As night approaches Paul and | stop by 
at Marty Caratsole’s tent to talk to he and 
Woody Ellison. I’m too tired to talk and 
lay in the tent. Someone has left a light 
on in the loading area and it shines right 
into my tent like a searchlight. | get up 
and go to shut it off but find someone 
has their equipment still out. | see Smiley 
Hensley’s name on the loading box. | find 
him and he graciously kills the light in a 
few minutes. Sleep comes easily. 


Friday - August 6th 

It’s Heavy Varmint 100 today and 
thankfully only one agg. | have to decide 
whether to stick with my Panda sporter 
or use my 13 1/2 pound SLV 700. Both 
shoot about the same but the 700 action 
doesn’t cycle as quick or feed as well. 
The sporter also ALWAYS puts its first 
shot out of a clean cold barrel right into 
the center of the group — the 700 does so 
abut 80% of the time. Both guns have 
Bob Adamowicz’s R+M Kevlar stocks 
and feel similar in the bags. | elect to stay 
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with the sporter. Paul will change to his 
13 1/2 gun - it’s one he bought from Ed 
Goff and it is deadly! If he can steer it 
properly he’ll do well. It is overcast with 
very soft conditions and rain is predicted 
for the afternoon. | shoot a .186 on the 
warmup in a trigger pull - but about 20 
other people shoot 1’s also. Tom Lake 
has a .162 with the new VV N130 pow- 
der. Conditions pick up a little for the 5 
record matches but its easily readable. 
Doc Maretzo’s trigger dies on one target 
but he borrows someone’s gun for his 
last shot to finish the group. | let him use 
my Brakleen — After a couple of squirts 
his trigger comes back to life. | get 
caught on the 3rd group in - yes — you 
guessed it - a letup! One shot goes down 
and right and takes a .220 out to .381 but 
| still wind up with a .2452 agg with two 
1’s and two 2’s on the other 4 targets 
and finish 15th. Of course | whine loudly 
to Paul - you know - if only for that one 
shot etc. etc. | don’t feel too badly 
though when | see Gary Ocock has a 
.350 sandwiched between four 1’s. Tom 
Lake aggs .2376 with the Vintavuori pow- 
der guessing at the load. | walk over to 
Brad Rosenthal and buy a 2 pound can. 
l’ll try it when | get home. 

| stand and talk to Meg Adamowicz 
and Lee Euber’s friend Betty as they con- 
duct the Powder Puff. Doc Maretzo’s 
wife Theresa wins her category with a 
.145 group as Doc wind dopes for her. 
Later | overhear her tell someone “It was 
a lot smaller for the first 4 but | opened it 
up with the last shot.” My God Doc - I’m 
glad she’s not in tomorrow’s agg! 

It starts to rain as they hand out tro- 
phies for LV and Sporter. Edna White 
conducts an informal IBS meeting. A lot 
of the shooters don’t like the fact that the 
Nationals were split between Camillus 
and Weikert. Edna mentions the difficul- 
ties of reserving a range for an entire 
week. There are also questions about 
transporting guns through New Jersey 
which Bob White handles. Someone 
inquires about an accident in which one 
shooter had a priming tool and tray liter- 
ally explode as he was priming a case. 
Les Bruno explains that this was not the 
common Lee tool that many shooters use 
but one of an unknown manufacturer. He 
says the shooter’s face was burned but 
glasses saved his eyesight. 

The rain is coming down harder now 
just as they conduct the drawing for the 
“door prizes”. It is crowded in the loading 
area so | huddle under Sandy and Mike 
Soriano’s umbrella. It’s amazing how 
friends can become even better friends 
when they’ve got the only umbrella 
around! It is also getting colder and | 


PRECISION SHOOTING — SPECIAL I - 1993 


realize | never packed my sweatshirt. 
Mike kindly loans me his. They’re staying 
in a motel so he won’t need it — (Thanks 
piasan!). Paul and | leave the range for 
the first time since Tuesday to eat out. 
When we get back it is still raining. | hope 
it stops before tomorrow’s agg. 


Saturday - August 7th - 5:45 AM 

Cock-doodle-do! | lay in my tent and 
wonder if the Weikert police department 
would be able to pick my fingerprints off 
that bird’s neck feathers if | strangled the 
damn thing! A half hour or so later | get 
up and see that Paul is gone from his 
“Mitsubishi Inn” where he sleeps. | join 
him in eating breakfast at the main club- 
house with Marty Caratsole and John 
Alapi. Later | walk over to Mike and 
Sandy Soriano’s loading area to give 
Mike his sweatshirt back. | recognize Jim 
Borden and stop over to talk to him. He 
shows me a longitudinal section of a bar- 
rel that has small cracks in the throat 
area. He claims this occurred from the 
combined effects of shooting and exces- 
sive use of ammonia solvents to get rid 
of copper. He recommends adding some 
Kroil to Shooters Choice and using the 
combination as a bore cleaner. | buy 
some Kroil from him. I'll try it when | get 
home. 

The rain has stopped but it is still 
cloudy. The range flags hang motionless. 
If it stays like this 200 Heavy Varmint will 
be trigger pull. Paul comes back after 
shooting the warmup. He has one shot 
about an inch low. He left his powder in 
the powder measure all night and figures 
moisture worked its way up through the 
drop tube into the powder cavity. He 
dumps out his H322 and fills his measure 
with some of my powder. | shoot a .477 
on the warmup. The point of impact is 
low because of the dead air. On the first 
record match the wind picks up a little 
but everyone waits it out and shoots 
when it’s quiet — my group looks like a 
low 5. Norman on my left has drilled his 
first two targets. One is about the size of 
my dot which covers .250 at 200 yards 
and Paul is doing better shooting my dry 
powder. On record match 2 | catch a 
steady left to right and the first 3 shots 
touch at 4 o’clock on the 8 ring. | wait out 
a calm and put the next 2 record shots in 
the same hole after the sighter tells me 
the condition has returned. On match 3 
the wind from Wednesday is back as the 
sun starts to come out. | shoot a good 
group — shooting only when the wind is at 
my back. On match 4 | lose one shot 
slightly left when the wind lets up but | 
don’t get caught too bad. As | wander 
past the computer sheets on my way 


back to the loading area | am amazed 
that after 3 record groups (.536, .277, 
.303) | have a .186 agg going and that I’m 
first in the agg and second to Gary 
Ocock in the Grand. Later when they 
post my 4th target (a .602) however | 
drop to 2nd place in the agg. As | step up 
to shoot the last target the wind is really 
starting to blow and fishtailing between 4 
and 8 o’clock. | decide to shoot the tail 
wind as the fishtail passes 6 o’clock. The 
first sighter is way up there almost touch- 
ing the aiming square but right at 12 
o’clock. | strain to see Neilson’s flags and 
tap the trigger 3 times as the fishtail 
passes 6 o’clock. Two shots touch — one 
is a hair right. As | chamber the next 
round the wind starts to die off. | wait. 
With about a minute left | feel the wind on 
my back again and when all the stream- 
ers point downrange | touch off shot 4 
and 5. The group doesn’t seem any big- 
ger. | strain to see if | pushed one up into 
the black of the aiming square. | just 
can’t tell?. | find Gary Ocock (who 
doesn’t know me from Adam) in the load- 
ing area. He says he shot about a mid 4. | 
can’t catch him in the Grand. | clean the 
gun and wait for relays 3 and 4 to shoot 
their final group. Later | notice Paul walk- 
ing towards me and smiling. He tells me 
that my last group is a .425 and I’ve won 
the agg with a .21 something and held on 
to second in the Grand. A blind squirrel 
has found a nut. 

We pack Paul’s truck for the ride home 
as the range computers run the final 
results for 2 Gun, 3 Gun and 4 Gun. As 
we wait in the loading area we see Mike 
Walker looking for the inconsiderate per- 
son who parked in front of his car carrier 
preventing him from leaving. Mike looks 
pretty steamed. Paul finally realizes that it 
is his truck and moves it pronto. | collect 
3 trophies and some top 20 patches. | 
feel sorry for Paul. He has shot all year 
but has had tough luck. He seems to 
always have one shot out of a group or 
that one bad group in an agg. On the 
way home | tell Paul what I’m going to do 
next year — you know - the usual stuff — 
new barrel, new cases, try this powder 
etc. | rehash the whole year — every 
match we went to - If | only didn’t shoot 
this bad group in this agg etc. As I’m 
talking | happen to glance over and see a 
sign that reads “Scranton 30 miles”. | 
turn to Paul and question “Are we up to 
Scranton already?“ He looks at me with a 
straight face and says “Bob, you’ve been 
talking nonstop for over an hour - give 
me a break?” We both crack up laughing. 

Bob Latino 
116 River Road 
Rutland, MA 01543 
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Walt Berger, 
Gran Agg, H200 champion 
and small group. 


George Kelbly, 
L100 Champion, 
H100 champion and 
small group. 


WHAT DO THESE 
WORLD CHAMPIONS 
HAVE IN COMMON? 


Denny Andrews, 
two gun Champion, 
3rd in L100, 4th in H300, 
4th in H200. 


Eunice Berger, 

L200 champion 
and small group, 
5th place H300. 


Eugene Bukys, 
H300 Champion, 
small group in L100. 


Glenn Newick, 
2nd place Gran Agg, 
2nd place H100, 
5th place H200. 
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A: 
They're the Best Shooters in the 
Business and They All Load 


VIHTAVUORI POWDERS 


Vihtavuori Oy, POwder sponsor of the U.S. NBRSA 
Shooting Team, along with their U.S. Agent, Kaltron- 
Pettibone, salute the top winners of the 2nd Annual 
RUUTIA, §=World Benchrest Championships. They all used 


Vv ammunition loaded with Vihtavuori powders and 


VIHTAVUORI OY 


== ied the U.S. team to total dominance of the world 
POWDER | Championships for the second year in a row. 
Matches held August 2, Lomtaja, Finland. 


And here's another winner: 


BERGER BULLETS 
Phoenix, Arizona 


Walt Berger, famed benchrester and 
founder of Berger Bullets, which are used 
by many top shooters, is now a distributor | 

for Vihtavuori powders. 


Send 
for free 
Vihtavuori KALTRON:PETTIBONE 
. U.S. Importer of Vihtavuori Powder 
Reloading = 1241 Ellis st., Dept. NBRSA 


G . d Bensenville, IL 60106 
ulae For order information (800) 683-0464 


ay 
YW, 
VIHTAVUORI OY 


Powder Sponsor for U.S. NBRSA Teams 
Kaltron-Pettibone is a member of the 
National Reloading Manufacturers Association 
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SHOOTING THAT FIRST HIGH POWER MATCH 
(And vowing to do better the second time!) 


My buddy Bruce Jones handed me a 
flyer and said, “I picked this up at the gun 
show yesterday. | though you’d be inter- 
ested in it.” It was an announcement for a 
pair of DCM qualification matches to be 
held in a couple months at the Buffalo 
Creek Gun Club, in the mountains near 
Bailey, Colorado. 

This was one of those things that | 
always wanted to do, but had never got- 
ten around to. It sounded like challenging 
shooting, and the M1 Garand was one of 
a very few selfloading rifles | had any 
interest in owning (primarily because I’m 
a dedicated cast bullet shooter, and few 
selfloaders lend themselves to use with 
cast bullets). 

As we talked about the match, Bruce 
got interested enough to give it a try, so 
we called the match sponsors to get 
more information. We had discussed 
using our own rifles, but found out that in 
order to qualify for a DCM Garand, you 
had to shoot a service rifle in the match- 
es. M1s would be available to us, so we 
went that route. Even with rifles and 
ammunition supplied (1969 Lake City M2 
ball), the cost for the two matches only 
totaled $20, and included a hamburger 
roast after the last match. 

On the morning of the first match, we 
arrived bright and early, before things 
were organized. We paid our entry fees 
and received our competitor numbers 
(one and two), then wandered down- 
range to check out the firing lines and the 
pits. Arriving at the pits as one of the club 
members was opening up the storage 
sheds, we got hornswoggled into helping 
set up the target frames and checking 
the ammo cans which held the spotters, 
pasters and other assorted paraphernalia 
for scoring targets. (Actually, we gladly 
volunteered to help set-up, wanting to 
experience as much of the game as pos- 
sible). 

Back at the 600 yard firing line, after 
the match director figured most of the 
shooters had managed to find the range 
(it’s not hard to get lost on those National 
Forest roads winding everywhere), a little 
“M1 Clinic” was held, where the use, 
care and field stripping of the M1 Garand 
was demonstrated. (This is how you get 
an M1 thumb. Don’t do it!) 
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by 
Glenn R. Latham 


Hard holding Grace Nugent and her M1 in 7.62mm. 


After the clinic the experienced shoot- 
ers who had volunteered to help us rook- 
ies took their places at the firing points, 
and we chose who we wanted to shoot 
under. Bruce, not being a little fellow, 
chose an equally stocky young shooter 
named Neil Austen, and | followed. 


It turned out we made a good choice, 
as Neil was not only a capable coach, 
but allowed us to compete with his per- 
sonal M1 he had received from the DCM, 
which was in very good condition. It had 
a Springfield Armory receiver, and a WRA 
(Winchester) trigger group. The trigger 
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The author with the Yellow Bellied Sapsucker. | know, | know, which is which? 


pull on this rifle was very smooth; it was 
hard to imagine it pulled not less than the 
required minimum of 4 Ibs. There 
wouldn’t be any trigger excuses for poor 
shooting! 

The course of fire was modified some- 
what from the normal National Match 
course. Only 10 rounds each were fired 
200 yd. slowfire (offhand), 200 yd. rapid 
fire (sitting), and 300 yd. rapid fire 
(prone). Twenty rounds were fired in the 
final slowfire stage, but the range was 
reduced from 600 yards to 300 yards. 
This is also where we started, since the 
club decided it would be easier for us to 
start with a slowfire match from the 
prone position with an unfamiliar rifle. 

Neil also allowed us to use his coat, 
mitt and mat. The size 50 coat fit Bruce 
just fine, but any “stiffening” effect | 
received from it was purely accidental. 
However, the shoulder and elbow pads 
were of help, as was the insulation from 
the tight sling around the upper arm. 

There were four shooters assigned to 
each firing point, and we were privileged 
to have in our group the only lady shoot- 
er on the line that day. Grace Nugent and 
her husband Richard drove over from 
western Colorado to get in their first 
match of the season. They are both 
experienced highpower shooters, but 
had not been competing for a couple 
years. Grace fired an M1 rebarreled to 
.308 and equipped with a National Match 
rear sight, and proved she knew how to 
handle it. 

Grace and | drew the short straws, and 
served the first relay in the pits. As this 
was all a new experience, | was glad to 
have somebody there with me that knew 
what was going on! 
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The club had just built brand new tar- 
get frames, and for some reason had 
decided they should be 6" higher than 
the old ones. Reaching the top of the 
scoring rings was a trick, and we ended 
up placing the upper row of score indica- 
tors (6, miss and 7) through the top of the 
five ring. This looked pretty strange to the 
seasoned shooters, but was necessitated 
by safety concerns. 

The pit experience should certainly not 
be looked upon as the low point of any 
shoot (no pun intended), as it lends itself 
to plenty of gabbing and story swapping. 
One of the more interesting things 
gleaned from this duty was a brief history 
of the range. It was built during WWI to 
train troops from Fort Carson, near 
Colorado Springs. Rumor has it the 
troops were marched up to the range 
(elevation 8,000 ft.) from the base (about 
5,000 ft.). As if starting nearly a mile 
above sea level wasn’t enough, the 
march would have covered about 70 
miles, all through the mountains. No 
wonder those doughboys were tough! 

Another new experience (thankfully!) 
was hearing the sonic crack of a bullet 
passing overhead. Hearing protection is 
required in the pits, and with good rea- 
son. The sound is unlike any muzzle 
blast, being much sharper, but | suppose 
the intensity could be likened to that of a 
.22 pistol at close range. 

It is sometimes difficult to see the bul- 
let holes appear in the target overhead, 
especially after they gather a fair number 
of pasters, so the impact area must be 
watched, to determine when a shot has 
been fired at your assigned target. The 
impact area is a berm about 100 yards 
beyond the pits, and a numbered sign 


sits directly above where the bullets will 
land. | found during this match that you 
could get a good idea of where on the 
target to find the shot according to where 
it landed in the impact area. However, 
when | shot a 600 yard match the next 
month, this was not possible, as the 
increased trajectory caused the bullets to 
impact just in front of the berm and rico- 
chet up into it. 

During slowfire stages, the target is 
pulled down when a bullet strikes in the 
impact area. A spotting disk is placed in 
the new hole, a paster placed over the 
previous one (from which the spotter was 
just removed), the new point value indi- 
cated around the edge of the target, and 
the target raised so the shooter and scor- 
er can see the location and value of the 
shot, and shoot the next one. This is not 
difficult to do single handed, but it is 
quite a bit easier for new competitors if 
they have some experienced help. 

For the rapid fire stages, the pit proce- 
dure is a bit different. The two sighters 
are handled and scored like the slowfire 
stage, but then the targets are pulled, 
pasted and raised to half mast. After the 
shooters on the line are loaded and 
ready, the pit supervisor (affectionately 
referred to as the “pit pig”), gives the 
command, “Targets... Up!” The target 
pullers raise the targets and count the 
number of impacts in their area. Upon 
the command “Targets... Down!”, the tar- 
gets are lowered out of sight of the 
shooters. 

Counting the hits in the impact area 
during the rapid fire stage makes it easier 
to determine if there was a crossfire or an 
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CLAY SPENCER 


Benchrest Rifles 
1,000-yard Rifles 
Silhoutte Pistols 
Live Varmint Rifles 
High Grade Hunting Rifles 
Benchrest Handguns 


SPENCER'S 
CUSTOM GUNS 


Home of the BC's 6.5 7mm 30 
Rt. 1, Box 546, Scottsville, VA 24590 
(804) 293-6836 Shop 
(804) 293-4922 Home 
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insufficient number of hits on the target. 
If everything is OK on your target, the 
chalk scoreboard is filled out and hung 
over the top of the frame, spotters are 
placed in all the bullet holes (sometimes 
difficult to do when a top shooter places 
them all so close together!), and the tar- 
get is run up for the shooter and scorer 
to see the results. 

Being the first crew in the pits this day 
turned out to be advantageous. We 
pulled for the other two shooter’s 300 yd. 
slowfire and rapidfire stages, then went 
to the line and fired our 300 yd. stages. 
We then moved to the 200 yd. line and 
shot both our stages there as well before 
returning to the pits. Those shooters who 
shot first spent a long time in the pits 
through the middle of the match! 

Neil had a web sling on his M1, which 
was only attached to the forward swivel. | 
had never used more than a “hasty” 
sling, so it took a little bit of instruction to 
get wrapped up properly. | found the sin- 
gle attachment point allowed consider- 
able flexibility in handling the rifle prior to 
getting into position. It was possible to 
adjust the sling for a snug fit in the shoot- 
ing position, yet still have plenty of slack 
to attend to any last minute details before 
getting into position. 

Settling into the prone position on 
Neil’s mat, wearing his oversize coat, | 
quickly became acquainted with “stick- 
um”. This is probably the same stuff 
which was common in the NFL amongst 
wide receivers years ago, but which has 
since been banned. Many high power 
shooters use it liberally on their elbow 
pads, mating contact points on the 
shooting mat, on the shoulder pad and 
their glove. When you drop your elbows 
onto the mat, you better hope they are in 
the right spots, because it takes a con- 
certed effort to move them due to the 
stick-um! 

With some more help, | managed to 
find a position which held the rifle stead- 
ier than | thought possible without using 
a rest of some sort. One of the best tips 
was placing the left elbow (for right hand- 
ed shooters) directly under the rifle, so 
the bones in the arm supported the rifle, 
eliminating the need for muscle tension 
to hold the rifle up. The left hand’s for- 
ward movement was arrested by the 
stick-um, while the tension of the sling 
kept the rifle pressed firmly into the 
shoulder. 

Not being experienced with aperture 
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Scoring a slowfire target. It’s pretty easy to tell some neophytes pasted on the new center. 


sights, drawing a bead on those minia- 
ture bullseyes through the rear peep on 
the M1 left me wondering how one could 
manage to hit the target frame consis- 
tently, let alone the 10-ring. It seemed 
half the mountain could be seen through 
that sight. However, | had read that the 
eye, amazing machine that it is, tends to 
automatically center the bullseye in the 
center of the peep, since that is where 
the strongest light is, so | tried not to 
worry about that aspect of sight align- 
ment, and instead concentrated on the 
front sight. 

| fired my two sighter shots, which 
were a bit off to the right, and looked to 
Neil for assistance. He allowed that since 
this wasn’t exactly match quality ammo, 
that was pretty close, and instructed me 
to shoot my record shots. The first few 
record shots tended to the right as well, 
and since Neil didn’t seem inclined to 
move the sights, and not wanting to fid- 
dle with someone else’s rifle, | started 
applying a little Kentucky windage. Big 
mistake. Holding off works fine with 
scopes, and even conventional open 
sights, but it tends to thoroughly louse 
things up with aperture sights. The shots 
started falling more erratically than they 
had been, and | finally told Neil | was 
holding off, and asked if it would be 
alright to add some correction to the 
sights. He obliged, and the shots began 
centering in and around the black. 

| cannot fault Neil for hesitating to 
adjust the sights, After all, he had no idea 
whether he was coaching a total neo- 
phyte or an experienced shooter trying a 
new facet of the shooting sports. As | 


learned working public sight-ins at the 
club | belonged to, there is nothing more 
futile than chasing shots with sight 
adjustments when the shooter isn’t capa- 
ble of putting two consecutive shots in 
the same zip code on a bet! 

Toward the end of this 20-shot string, 
my shooting was smoothing out, and | 
was keeping most of the shots in the 
black. | had one round left, and | concen- 
trated especially hard on all the details of 
a good shot. The trigger broke, the sights 
looked good, and then it happened. The 
most sickening sight one can see ona 
highpower range. My target stayed up, 
and the one next to it went down. 

Yes, | had moved from one elite group 
to the other. From “those who will cross- 
fire” to “those who have crossfired.” | 
must admit, there is considerably less 
pressure in this new group! Oh yeah, the 
shot was a nine. 

Well, now that the rifle was sighted in, 
it was time for one of the fun matches — 
rapidfire prone at 300 yards. | tried to tell 
myself, “You’ve got 70 seconds for 10 
shots. That’s 7 seconds per shot, which 
is lots of time. Don’t rush.” That was 
before | had trouble getting the 8-round 
clip in after the first two shots. | was too 
concerned about the infamous M1 
thumb! Neil reached over and got me 
straightened out, and | managed to finish 
the string with a few seconds left, and 
even shot a half decent score — 80. | 
didn’t do any better than that slowfire, 
amassing 152 points in that 20-round 
match. Add the 9 points of the crossfire, 
and | posted essentially the same scores 
in both rapidfire and slowfire. | guess in 
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Ascored rapid-fire target. The “M” in the bottom right hand corner should be a “1”. 


rapidfire | didn’t have time to “out-think” 
myself, and the years of practice concen- 
trating on sights and squeezing triggers 
came through more or less subcon- 
sciously. 

We then packed up and moved to the 
200 yard line. We fired offhand first, and | 
felt a good bit more at home here. At 
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least | didn’t have to figure out that 
looped, twisted sling! | don’t shoot near 
as much offhand as | should, but | shoot 
it considerably more than either prone or 
sitting. That smooth trigger really came 
into play here, and | managed an 83-2x, 
with which | was quite pleased. 

The last match was sitting rapidfire. 


"Custom Superb" Varmint/Predator Hunting Scopes 


"Varmint scopes for Varmint Hunters" 


This is the position | use most in the field 
while hunting, as it is quick to assume, is 
much steadier than offhand, and is usual- 
ly high enough to shoot over the sparse 
ground cover common to Colorado and 
Wyoming. 

There are two basic sitting positions 
used by highpower shooters — “spread 
legged” and “cross legged.” (My elemen- 
tary-school aged children informed me 
it’s not proper to use the term “Indian 
style” anymore). | use the spread legged 
style, primarily because that is all | have 
ever tried. Neil said cross legged is much 
steadier, with both elbows resting on the 
insides of the thighs, so | gave it a whirl. | 
found that if the targets were placed 
about 50 feet lower, it would work just 
fine for me! | had to crawl the stock to 
the point where my nose was nearly 
touching the rear of the receiver in order 
to get the sights anywhere near the tar- 
get. Yes, it is a much steadier position, 
but you have to have the proper body 
dimensions to assume it. If | could place 
a good sized sandbag under my left 
knee, I’d be alright! 

Despite my less than perfect spread 
legged position, | managed to best my 
offhand score by one point, shooting an 
84. This gave me a 399-2x out of a possi- 
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varmint hunters. 


Lightforce from Australia presents it’s custom line of 'Nightforce' 
Varmint hunting scopes specifically designed and made for 


Standard features include: 


Nitrogen filled 
Matte finish 


knobs) 


Superior Multi-Coated lenses throughout 
56mm Adjustable Objectives 
30mm one piece tube bodies 


Sunshades (56MM) 
Bullet drop compensators 
1/4" & 1/8" solid click adjustment (Target & BDC 


Optional features and scopes include: 


Nitro-Point lighted reticles in “Nitro-Dot & Nitro Plex” 
Police “Sniper Scopes” (2.5-10X42 * 8X56 + 4-16X56 + 

Assault AR-15 style. All with adj. objectives) 

Reticles in Ist & 2nd Focal plane include: 


aD, 


Plex NP-#1 


Variables: 2.5-10X42mm - 3-12X56mm - 4-16X56mm - 6-30X56mm - 8-40X56mm - 10-50X56mm - Fixed Power: 15X56mm - 40X56mm 
Lightforce U.S.A. » PO Box 488 » Vaughn, Washington 98394 - 206-876-3225 FAX 206-876-3249 


NP-#2 NFS-#8 Target 
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ble 500 for the day, for 80%, and a firm 
position in Marksman class. | vowed to 
do better the next week. 

The next Saturday morning found 
Bruce and | winding our way back up to 
the Buffalo Creek Gun Club. The weather 
once again promised to be ideal (at least 
for the mountains in May) and we both 
had high hopes. 

We once again squadded ourselves 
with Neil, but he had not brought his M1 
this week, so we picked one of the 
Colorado state rifles to use. 

It was apparent someone had once put 
quite a bit of time in this rifle. Its birch 
stock had been refinished without stain, 
and was a bright yellow color. Close 
inspection around the edges of the 
receiver seemed to reveal traces of bed- 
ding compound. It sported a National 
Match rear sight, and a H&R receiver. 
Plastic labeling tape on the right side of 
the buttstock indicated the proper sight 
settings for the various ranges of the 
National Match course. | dubbed it ‘Ol 
Yeller. 

Once again, we started from the prone 
position at the 300 yard line. Right away | 
had trouble getting the bolt to close 
when single loading for the slowfire 
stage. It seemed | had to push the follow- 
er deeper than should have been neces- 
sary to release the bolt. Accuracy wasn’t 
what | had expected, either. Then after 
about the sixth shot, the bolt remained 
closed, and | could not open it. The line 
officer took the rifle, and showed me that 
the operating rod had come back part 
way, but it had come free of its track in 
the receiver, and free of the bolt. He 
hammered on it with the heel of his hand 
and got it back into position. | inquired as 
to what might cause such a malfunction, 
and he indicated that a lack of lubricant 
on the bolt and operating rod was the 
likely culprit. Well, the rifle may have 
been doted on at one time, but recently it 
had suffered some neglect. It also 
acquired a new nickname — the Yellow 
Bellied Sapsucker. 

The rifle operated more smoothly the 
rest of the match, but its accuracy was 
nothing to get excited about. | managed 
a 148-1x in the slowfire match, and didn’t 
even suffer a crossfire. It seemed better 
suited to rapidfire, as | scored a 79-2x, 
only one point less than the previous 
week. 

At 200 yards, the rifle once again 
seemed to respond favorably to my 


56 


steering in rapidfire, posting an 86 score, 
two points better than the week prior. In 
the offhand match | did not fare so well, 
shooting a 79, or four points below my 
introductory match, although there was a 
bit of wind with which to contend. The 
final total of 392-3x (78%) fell seven 


Bullet strikes in the impact area. 


points below what | had managed in my 
initial match. 

Despite the problems, | once again 
enjoyed the match. Suffering through 
borrowed equipment just makes one 
more eager to obtain one’s own equip- 
ment. Time to start saving my nickels... 


The shooters enjoying the picnic after the match. It would be 
tough to find a more beautiful place for a high power range. 
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PRECISION SHOOTING PUBLICATIONS 


THE ACCURATE VARMINT RIFLE, by Boyd 
Mace. Now in its 
third printing. With . 
186 pages, and “THE ACCU Lina 
119 photos, in 15 VARMINT RIFLE | 
chapters. All by 

facets of compo-_ | 
nents are dis- 
cussed as well as 
reloading for 
practical accuracy 
in the _ field. 
Factory varmint 
cartridges are dis- 
cussed in depth, 
as are wildcats. 
Other chapters 
cover hunting 
prairie dogs, 
rockchucks, and 

long range shooting in several, 

SOON GONE 5 orescence use tains reaeader nda aeenducsteaias $14.95 
ARG COVED siscniunncivnenanvnendereeseteaieenrane cree $19.95 


BOYD MACE 


THE 1992 PRECISION SHOOTING ANNUAL. In 
two volumes. With 470 pages on the topic of “ex- 
treme rifle accuracy”, by 18 different authors. Topics 
covered include: Big Bore Shooting, Precision 
Reloading, Live Varmint Shooting, Benchrest 
Shooting, Single Shot Rifles, History and Nostalgia, 
Lead Bullet Shooting, and Current Cartridges. 
Limited number on hand. 

SOlt COVE SEU sxscssnescinsnccssavdevatavinwniesvaecnanebens $24.95 


Also available from: 


The 1993 
Precision Shooting P 
Annual 


(Volume 


THE 1993 PRECISION SHOOTING ANNUAL. 
Over 400 pages on the topic of “extreme rifle accu- 
racy”, with 17 different authors. Topics covered in- 
clude: Live Varmint Shooting, Benchrest, Cartridges 
and Wildcats, Precision Reloading, Big Bore 
Shooting, Long Distance Shooting, and Single Shot 
Rifles and Nostalgia. 

SGT COVED SEN cscs cch cae aloes ate eaten canteens $24.95 


THE BEST OF PRECISION SHOOTING, VOL- 
UME I. Starts with August, 1982 (when Dave 
Brennan took over as editor), and goes to February, 
1986. 160 pages, filled with articles considered “the 
best” from this time period. Second printing. 

OE OER cits sata eciece se caccnaceint seodsvcecansacneens $9.50 


THE BEST OF PRECISION SHOOTING, VOL- 
UME Il. Covers the period from March 1986 to 
March 1987. 160 pages, filled with articles consid- 
ered “the best” from this time period. Second print- 
ing. 

SO COVER sisssccictsicdainenietninbweatuns $8.50 


You may order from: John Hollister, Box 2395, 


Whitehall, New York 12887-9539. 
New York residents — add 7% Sales Tax 


There is a $3.00 shipping and handling charge for U.S. 
for first book, $5.00 for multiple book orders (Note that 
the 2 volume Annuals count as 1 book). Add $2.00 for 
Canada. Foreign orders kindly add $6.00 for surface de- 
livery and $14.00 air mail. Visa and MasterCard are ac- 
cepted. 


R.W. Hart & Son, Inc.; Bruno Shooters Supply; Sinclair Internaitonal, Inc.,; 
Custom Products; and Precision Reloading. 
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AN ACCURACY FUNDAMENTAL 


I’ve explained to mein frau, der ober- 
hausfuhrer, that to prevent rifle rust, | 
must shoot at least twice a week. Nice 
try, huh? Anyway, last Sunday | dug out a 
couple of Ruger #1-B’s which | hadn’t 
fired for several years, a .223 and a .22- 
250, and took them out for “rust preven- 
tion” exercises. 

Several dozen of your readers are now 
muttering, “I thought this magazine was 
about ‘The Ultimate in Rifle Precision’, 
what’s this about Ruger # 1’s...?” No. 1’s 
don’t have a great reputation for accura- 
cy and all kinds of theories and trials 
have been pursued by the literati to make 
them shoot. Some blame it on the bar- 
rels. Others say it is the forearm 
hanger/attachment. Then there’s the 
Lack of Rigidity theory; a variant, the Two 
Piece Stock Theory; the You Can’t Mount 
A Scope On The Barrel Theory; the “Mein 
Gott en Himmel, Oy Veh Ist Mir” Negative 
Divine Intervention Theory, and who 
knows how many more? 

Sirs, I’ve owned several dozen No. 1’s 
& No. 3’s, and still own and shoot about 
15. I’ve never had one which wouldn’t 
shoot decently when properly fed & man- 
aged. They do take a person back to the 
fundamentals of shooting, though. That’s 
a fact. 

A basic accuracy shooting fundamen- 
tal is Hold The Rifle Correctly, with the 
operative word being correctly. 
Gentlemen and Ladies, holding a rifle 
correctly is similar to cuddling your main 
squeeze correctly. You’ve got to do it the 
way they like! That doesn’t mean that if 
you have more than one main squeeze, 
or Ruger No. 1, they’re all going to 
respond to the same thing. You have to 
put in the effort to find what works for 
them (& you), individually, if you want 
results. 


DAVIDSON PRODUCTS 
FOR SHOOTERS 


Action sleeves, barrel changers, bolt plugs. 
Bases for Kelbly rings, seating 
depth checkers. 


Please send $1.00 for brochure. 


A.L. DAVIDSON 
2020 Huntington Drive 
Las Cruces, N.M. 88001 
Phone 505-522-5612 


by 
Lloyd de Vore 
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The three targets enclosed demon- 
strate this basic shooting fundamental. 
Looking at target #1, you’ll see two .223 
Remington groups, one inside the other. 
The outer 5-shot group (2.167") shows 
how this rifle shoots when free-held, that 
is, held like a typical bench gun with only 
very light thumb and finger pressure on 
the trigger guard and trigger, and no 
body contact anywhere else. The smaller 
3-shot group (.452") is with the rifle held 


Iucorporated 


OFFICIAL SCORE TARGET 


“baad” Hold. - /00 yds. 


in a “Hard” or “Tight” hold, i.e., with hard 
contact between cheek and comb, and 
with shoulder so hard against the 
buttpad that the rifle is supporting my 
weight through the bearing of the forend 
on the Ransom forend stop. The right 
hand is also squeezing the small of the 
stock while pulling the trigger. Far from 
being exceptional, this group is in fact 
one of the larger produced by this rifle 
with the Hard hold. Sometimes it shoots 
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Auger. 1 223 Kem 
“ Tigi” Meld — /00 yds 
3 -shorts 


#1 2-250 
“lowse.” Neola, - 1§ Sshets 
100 yds. 


in the .2’s. And, as they said in 1950’s 
era drag racing, this rifle is “stock as a 
stove”. It hasn’t been bedded or altered 
in any way, and has only an old Weaver 
8x56 scope in Ruger issue rings. 

Moderate holds applied to this .223 
produce results somewhere in between... 
about 1"+ groups. 

Target #3, shows the result of a Hard 
hold in the .22-250...a 3-shot, 4.158" 
group. Clearly not a good shooting rifle, 
right? Wrong! Target #2 shows a 15-shot 
group from the same .22-250, using 3 
different loads with 3 different bullets and 
a very light hold; cheek barely touching 
the stock and shoulder barely touching 
the buttpad. It measures approximately 
1.222" x 1.327", all 15 shots included. 
Further, it was shot in a gusty rain storm, 
and none of the loads was worked up for 
this rifle. In fact, 5 different brands of 
brass were involved, none of the rounds 
were loaded more recently than 8 years 
ago, and the cartridges were selected on 
the basis of what needed to be cleaned 
out of my cabinet. Again the gun is com- 
pletely stock, not even bedded, and 
wears a Burris 4x12 variable bought 
already well used. 

Moral? Remember the fundamentals. 
Some like to.be held tight, some don’t. 
The same goes for your Ruger #1. It 
probably isn’t fundamentally inaccurate. 
It may just feel you’re callous and uncar- 
ing in the way you hold it, or after savour- 
ing the affections of your HV machine, 
you may take it a bit for granted. If you 
want the love affair to last, you’re going 
to have to please each other! 

Lloyd de Vore 
8277 Northbank Road 
Roseburg, OR 97470 


KELBLY, INC. 


Manufacturers of - - - - 
Stolle Custom Rifle 
Actions and Kelbly Scope 
Rings and Bases. 
Complete Rifles starting at 
$1745. Call for details. 


We carry a complete line of 


Benchrest Fiberglass Stocks, Jewell 
Triggers, and Hart Rifle Barrels. 


Send for current price list for all our 
products and services. 


7222 Dalton Fox Lake Road 
North Lawrence, Ohio 44666 
(216) 683-4674 FAX 682-7349 


NOT FOR THE FAINT OF HEART 


Dear Dave, 

In the April, 1993 issue of PS, Rich 
Kayser, in his piece on Some Bullet 
Theories, wondered why at low speeds, 
crosswind deflection INCREASES with 
increasing muzzle velocity rather than 
decreasing, as it does at higher speeds. 
He found, for instance, that for his 206 
grain, .32 caliber bullet with BC = .308, 
deflection at 200 yards due to a 5 mph 
wind increased from 3.42 inches at muz- 
zle velocity Vm = 1000 fps to 4.90 inches 
at Vm = 1300 fps. These agree fairly well 
with my own calculations. 

If no one else has explained this phe- 
nomenon, the reason is quite simple and 
has nothing to do with bullet spin or sta- 
bility. It has everything to do with the dra- 
matic increase in air drag in the “transon- 
ic” velocity zone surrounding the speed 
of sound at around 1100 fps. This can be 
clearly seen on a curve of the drag coeffi- 
cient K (or 1/F, where F is the retardation 
coefficient). 

| showed such curves in my articles, 
Air Drag and Drag Coefficients” in the 
July, 1992 issue of PS, and again in The 
Mysterious Ballistic Coefficient in the 
November, 1992 issue. In particular, we 
find that in the short span from 1000 fps 
to 1300 fps, K nearly doubles (or F 
decreases by almost half). Although there 
are wide variations in drag between pro- 
jectile shapes, they all suffer this phe- 
nomenon when passing through this 
“Sonic Barrier”. 

As | showed in my July, 1992 PS arti- 
cle, Air Drag and Drag Coefficients and 
introduced in the March, 1992 piece, 
Ballistics on a Small Calculator, the for- 
mula for wind deflection W is: 


W= 79.2 xRx Vw 
(Fm/R -1-n)xVM . 


For the Ingalls drag curve, the small 
slope factor -1-n is zero at speeds from 
790 to 970 fps, and from 1230 to 1370 
fps. In any event, ignoring -1-n in Rich’s 
example case, due to a crosswind Vw of 
5 mph, at range R=200 yds: 

W= 15,840,000 

Fm x Vm 


Notice that W varies inversely with 
muzzle velocity Vm and with retardation 
coefficient Fm. Thus, if for instance, as 
Vm increases 30% from 1000 fps to 1300 
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by 
Art Pejsa 


fps, Fm is reduced by 50% the net effect 
is a54% INCREASE in W. If, in particular, 
Fm=4632 ft at Vm=1000 fps, and Fm= 
2487 at Vm = 1300 fps: 


W= _15,840,000 = 3.42 in. 
4632 x 1000 

and 

W= 15,840,000 = 4.90 in. 


2487 x 1300 


At speeds above 1400 fps there is a 
gradual DECREASE in K and 1/F (with 
slope exponent n around 0.5). Hence W 
has its typical decrease with increasing 
speed. 

Rich should not be depressed by this 
reversal in errors at subsonic speeds. 
Errors due to crosswinds are negligible 
compared with other errors. In Rich’s 
example, for instance, doubling Vm from 
1000 fps to 2000 fps increases W at 200 
yd, due to a 5mph crosswind, by 0.3 
inches, from 3.42 to 3.72 inches. Hence, 
doping the wind wrong by as much as 
50% results in an error of only 0.15 inch- 
es (less than half the diameter of the bul- 
let). Meanwhile, a typical variation of 10 
fps in Vm causes an error of 1.51 inches 
(more than 10 times as much as the 
cross wind error!). If one also has to esti- 
mate range, the errors are far worse. For 
Vm= 2000 fps, at 200 yards a 5% of 10 
yard error in range estimation causes an 
error of 1.24 inches; with a Vm of only 
1000 fps this error in bullet drop increas- 
es to 4.06 inches! 

| hope this analysis sheds some light 
on these crosswind errors and puts them 
in perspective. 

Sincerely, 
Art Pejsa 


ATMOSPHERIC AND 
SECONDARY EFFECTS 
© 1993 by Art Pejsa 


There are several atmospheric and 
other phenomena that at moderate 
ranges up to 200 or 300 yards have a 
generally negligible effect on high power 
rifle bullet trajectories. At longer ranges 
of a thousand or even five hundred yards, 
however, these effects cannot be ignored 
by precision shooters. The most signifi- 


cant of these is the variation in air density 
with altitude and temperature. Other less- 
er error sources include the decrease in 
gravity force with altitude, Coriolis accel- 
eration due to earth rotation and gyro- 
scopic drift with path curavature due to 
gravity. 

As was shown by Isaac Newton some 
300 years ago, air drag or retardation is 
directly proportional to air density p. For 
our purposes, to simplify compensating 
for variations in air density, for each per- 
cent DECREASE in p, we may simply 
INCREASE the retardation coefficient F 
or the ballistic coefficient C by one per- 
cent. Since we will be dealing only with 
CHANGES in density, it’s not necessary 
to know that “standard” density at sea 
level is defined to be .0765 Ib. per cubic 
ft. 


EFFECT OF A CHANGE IN ALTITUDE 

For large changes in altitude (from that 
where sighting in is done) the decrease in 
p is “exponential”. This means that each 
318 feet, air density is 1% lower than it is 
318 feet below. Thus, for an increase of, 
let’s say, 3 times 318 or 954 feet, density 
is reduced to .99x.99x.99 = .9703, which 
is a decrease of 2.97% (instead of simply 
3%). Similarly, with an altitude increase 
of ten times 318 or 3180 feet, the 
decrease is 1-(.99)'° or 9.56% (instead of 
10%). This is very close to 3% per thou- 
sand feet and since we deal here with 
altitude changes of at most a few thou- 
sand feet, this “compounding” may be 
ignored and we may with excellent accu- 
racy state simply that, “air density 
decreases 3% per thousand feet 
increase in altitude.” To compensate, we 
may thus increase F or C 3% per 1000 
feet increase in altitude. 

In this as in other ballistics quantities, 
nature is not kind to us and things rarely 
change in a simple straight-line manner. 
Trajectories, for instance, are parabolic 
and when air drag is included the curves 
are even more complex. My goal here as 
in all my work and formulas is to make 
things as simple as possible, consistent 
with accuracy requirements. 


TEMPERATURE CHANGES AND 
COMBINED EFFECTS 
Air density p also decreases with 
increasing temperature measured relative 
to “absolute zero” which is Fahrenheit 
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temperature T plus 459.4°. “Standard” 
temperature at sea level is defined as 59° 
F, or 459.4+59=518.4° Absolute. Hence, 
with each degree increase from 59° F is a 
decrease in p of 1/518.4 or .193%. For 
simplicity we may thus say that p 
decreases one percent per 5.18 degrees 
increase in T (or increases one percent 
per 5.18° decrease in T, of course). 

Normally, temperature T also decreas- 
es one degree for each 280 feet increase 
in altitude. The simplest way to sort this 
all out and figure the combined effects of 
altitude and temperature is as follows: 
Due to an altitude increase of 3000 feet is 
a 9.6% decrease in p. This would be off- 
set or nullified by a 57° decrease in T. 
Hence we can state simply that: A 19° 
increase in T is equivalent to a 1000 foot 
increase in A; each decreases p by about 
3%, which has the effect, on projectiles, 
of a 3% increase in F or C. 

As a typical example, suppose we 
sighted on a summer day when the tem- 
perature was 75° on our home range at 
an altitude of 1000 feet. We are now 
hunting in the mountains at altitudes 
around 4000 ft, with the temperatures 
around 37°. The altitude increase is 3000 
feet. The decrease in temperature of 38° 
is equivalent to a decrease in altitude of 
2000 feet for a net equivalent increase in 
altitude of 1000 feet and a 3% decrease 
in p, simulated by a 3% increase in C or 
F. Bullets with C=.500 will thus “act” like 
ones with C=.515. 


MINOR EFFECTS OF 
AIR PRESSURE CHANGES 

Air pressure changes are relatively 
minor. Standard air pressure at low alti- 
tudes is around 30" of mercury. A 
DECREASE by one full inch, which would 
be a huge change, can be accounted for 
by a 17° INCREASE in temperature T, 
and vice versa. Such large decreases are 
rare and would usually be accompanied 
by storms. Under normal weather condi- 
tions, pressure changes may generally be 
ignored. 


EFFECTS ON TRAJECTORIES 

To put this in perspective | used my 
computer program to find the effect, on 
typical trajectories, of a one percent 
change in ballistic coefficient C and com- 
pare that with variations in muzzle veloci- 
ty Vm and wind deflection. | chose Vm’s 
from 3000 to 3200 fps and C’s from .400 
to .500 as being typical. Their relative 
effects depend on range R, of course. 
The results are rather interesting. 

At 500 yards, bullet drop is about 0.2 
or 1/5 inch less per % increase in C or F; 
at 1000 yards the decrease in drop is 
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about 3 inches per %, or about 15 times 
as much at 500 yards! Recalling that 
increasing altitude 1000 feet or tempera- 
ture by 19° increases C or F by about 
3%, this implies, typically, 0.6" less drop 
at 500 yards and about 9" less at 1000 
yards. At 500 yards, 0.6 inch would 
accompany an increase in Vm of roughly 
13 fps whereas at 1000 yards, 9 inches 
would be due to a 30 fps (or about 1%) 
increase in Vm. 

In summary, we can thus say that at 
500 yards, altitude changes of 1000 feet 
or temperature variations up to 20 
degrees have a negligible, 0.6 inch, verti- 
cal effect but at 1000 yards it has a sig- 
nificant, 9 inch effect. It is also interesting 
to note that at 500 yards, a horizontal 
deflection of 0.6" results from a cross- 
wind of but 0.3 mph! At 1000 yards, a 9 
inch deflection needs a 2.5 mph cross- 
wind. 


GRAVITY FORCE CHANGE 
WITH ALTITUDE 

The force of gravity g varies inversely 
with the “square” of the distance from 
the earth’s center, or altitude. Since the 
earth’s radius is abut 21 million feet, an 
increase in altitude results in a decrease 
in g of about .003 fps/s from say 32.173 
to 32.170 fps/s. This, typically, causes a 
change in bullet drop of .0057 inch at 
500 yards. This is less than 1/100 of that 
due to the change in air density and is 
utterly insignificant for all practical small 
arms purposes. 


CORIOLIS ACCELERATION 

Due to the earth’s rotation of one revo- 
lution per day (or .0000729 degrees per 
second) projectiles drift a slight amount, 
relative to the ground. To visualize this 
phenomenon, on a merry-go-round rotat- 
ing counterclockwise, an object thrown 
between two people will seem to curve 
and drift to the right. When viewed from 
the ground its path is straight, of course. 
Relative to the merry-go-round, the 
ground may be thought of as an “inertial 
reference”. This is one of the many com- 
plex problems that must be overcome in 
designing ballistic missile guidance sys- 
tems. 

This Coriolis acceleration also causes 
the circulation of weather patterns and 
depends on projectile speed. For a bullet 
going at 2900 fps, at latitude 45 degrees 
north, the acceleration is .30 fps/s to the 
right, which is about 1/100 of that due to 
gravity. Drift at 100 yards is about .02 
inches and is 1.0 inch at about 700 
yards. Its effect is less at lower speeds 
and/or lower latitudes, is zero at the 
equator and is to the left in the southern 


hemisphere. 

Since this very small effect is constant 
and repeatable, it is negligible for most 
small arms purposes. In naval gun battles 
at ranges of several miles, however, it 
can be and has been significant if not 
properly accounted for. 


GYROSCOPIC EFFECT 

A spinning bullet from a rifled barrel is, 
in effect, a “free gyroscope”. When sub- 
jected to a twist or torque it tends to 
rotate or “precess” about an axis perpen- 
dicular to the axis about which the torque 
is exerted. (This is another of the many 
complex problems faced by analysts and 
designers of aerospace “inertial” sys- 
tems). The front wheel of a bicycle is a 
good illustration of this. If the bicycle is 
tipped to the right while rolling forward, 
the front wheel resists tipping and its axis 
rotates to the right, instead, turning the 
bicycle to the right. It is this phenomenon 
that permits riding without hands on the 
handlebar. 

A projectile, while following its path 
which is constantly curving downward, is 
subject to a net air drag force from 
underneath. Because in most bullet 
designs, the “center of pressure” is for- 
ward of the “center of gravity”, if its spin 
is clockwise (from the rear), this net 
torque from “under the nose”, causes a 
slight offset to the right (like the bicycle 
wheel). This offset causes air drag to act 
unevenly and to deflect the bullet slightly 
to the right. 

Gyroscopic drift is difficult to analyze 
and predict precisely because many vari- 
ables are involved. Drift tables, which 
have been determined mainly from well 
controlled Army tests, indicate that gyro- 
scopic drift is roughly double that of 
Coriolis drift, and thus is also negligible 
for most small arms purposes. It is inter- 
esting to note that with counterclockwise 
or left-twist barrel rifling, gyroscopic drift 
would be to the left in the northern hemi- 
sphere and would more than cancel the 
effects of Coriolis drift. 


TOGOOD 


CUSTOM reticles. Multiple dot systems. 
New LEUPOLD scopes. 6.5X20X boosts to 
8.5X-26X, 14.5X-35X, 18X-40X or 30X-50X. 

All reticle changes and conversions limited 
exclusively to LEUPOLD. 


Send #10 SASE for free list of services. 


PREMIER RETICLES 


920 Breckinridge Ln. - Winchester, VA 22601 
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MARMOTA MONAX 


A FRIEND’S LONG SEARCH FOR ACCURACY 


Dear Dave: 

This is the story of a benchrest shooter 
and a used benchrest rifle. It is a tale of 
mystery. A year long struggle to figure 
out why a pre-owned benchrest rifle 
would not shoot tiny, little groups. This is 
the saga of my friend, Dominick Denato. 
Dick, to his faithful and loyal New Jersey 
companions, has experienced a year of 
frustration and personal struggle to fix 
the intermittent inaccuracy problems with 
his “budget” benchrest rifle. 

The best place to start this story, as 
always, is at the beginning. In April 1992, 
| wrote an article for PS called “Budget 
Benchrest” in which | relayed conversa- 
tions between, Bert Rypkema, another 
friend of mine whom | refer to as “The 
Pres.”, and myself about the most afford- 
able way to bring new shooters into the 
sport of benchrest. As we are all so well 
aware, the entry costs of benchrest 
shooting are becoming more and more 
prohibitive. During the writing of that April 
1992 article, Dick was at our weekly Gun 
Club meeting and had to listen to the 
many hours of two crazy benchrest 
shooters talk about the sport until he 
finally gave in and said he’d like to try 
some benchrest. I’m not sure what came 
first, our pleading for him to try it or his 
natural shooting curiosity (Dick is an old 
hand at skeet and pistol shooting). In any 
event, after shooting the Pres’s 
benchrest rifle a few times Dick was bit- 
ten by the accuracy bug. 

Dick was introduced to benchrest by 
borrowing the “extra” light varmint rifle of 
the Pres. Doesn’t everyone have an extra 
benchrest rifle lying around? This “extra” 
Light Varmint benchrest rifle is comprised 
of a Davidson sleeved 600 Remington 
Mohawk action, Canjar light pull (LP) trig- 
ger, Adamowicz Fiberglass Stock (the 
stock was made long before Bob discov- 
ered the properties of Kevlar that he now 
speaks so highly about), Hart 1:14 twist 
Light Varmint taper barrel, Hart Rings, 
and Leupold 36X scope. The rifle was 
purchased used by Bert from a traveling 
minstrel who was not able to clearly 
define its gunsmith lineage. Thus the rifle 
is of dubious, questionable gunsmith her- 
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by 
Jerry Wm. Faul 


Dick showing where the striker was hitting the side of the shroud upon firing. 


itage and was painted the most ugly 
brown color one could imagine. The 
stock was immediately painted bright 
Corvette yellow by the Pres. The rifle was 
very little used by the Pres. It would sit in 
his gunsafe for many months at a time 
and only be brought out during two gun, 
two day group matches. Unfortunately, 
we all know how few and far between 
two gun group matches are becoming. 
The Pres, in the meantime had built a 
new Light Varmint rifle that is a true 
beauty to behold. Beauty to the eyes and 
to the scorers calipers. 

Dick took to benchrest shooting like 
Sweets to copper fouling. After using the 
rifle in several of our Central Jersey Rifle 
and Pistol club winter league matches, 
financial arrangements were settled 
between my two friends and “big yellow” 
was transferred from Bert to Dick. Dick 
was improving every match during the 
winter of 1992-1993 and this summer he 
became a rookie in the IBS score shoot- 
ing circuit. In both group and score 
shooting, Dick’s progress was a constant 
upward trend. His groups were getting 
smaller and his “X” count in score shoot- 
ing was improving. Then one day, after 


Dick had owned the rifle for about four or 
five months, “big yellow” started to show 
the bad four and one group syndrome. 
The rifle would randomly throw shots out 
of the group. The rifle was becoming very 
unpredictable. This situation, ladies and 
gentleman, is the most awful thing to 
happen to a rookie shooter. Now each 
time the group would open or the “X” or 
point dropped, Dick would wonder if it 
was a shooting mistake or an equipment 
problem. 

It is a terrible thing to see a new shoot- 
er looking confused and dismayed by a 
lack of confidence in his rifle and his own 
shooting ability. New shooters in this 
position don’t have enough experience 
with benchrest shooting and their individ- 
ual equipment to figure out what the real 
problem may be. Is it the rifle, the load, 
or me? So Dick started reading PS and 
doing all the right things to determine 
what accuracy problems were being 
caused by his equipment. 

The three wise men (Dick, Bert and 
Jerry) put their heads together and came 
up with a plan of action. The first test 
was the old bolt handle clearance test. A 
piece of paper was run under the bolt 
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handle to see if it was hitting the stock. It 
surely was!!! The apparent cause of this 
problem was that the rifles unknown 
stocker placed the action too low in the 
stock when it was originally bedded. A 
Dremel tool, a rasp, sand paper, epoxy, 
elbow grease and the problem was 
solved. The rifle was considerably uglier, 
but the bolt hitting the stock problem 
was corrected. The bolt does not make 
contact with the stock any more. 

The solution to the bolt handle making 
contact with the stock problem, led to 
the immediate discovery of another prob- 
lem. Since the bolt handle did not fully 
close for many, many shots (heaven only 
knows the real number) fired from this 
rifle, a noticeable step or notch was cre- 
ated on the locking lugs. Now when you 
closed the bolt, one could definitely feel a 
burr or step on the bolt lug. Not good!!! 

To shoot two birds with one stone, the 
rifle was carted off to a noted PS adver- 
tised gunsmith for a new barrel (since 
Dick didn’t really know how many rounds 
were fired in the original Hart barrel) and 
the bolt lugs to be lapped-in properly. 
The gunsmith replaced the old, worn out 
hart barrel with a new Lilja 1:14 twist 
heavy varmint taper barrel cut short and 
stiff. The gunsmith also commented on 
the fact that the bolt was very “sloppy” 
and should be looked at very carefully for 
additional problems. Dick tucked this info 
into the back of his mind but opted at the 
time to go shoot the rifle to see if the 
accuracy problems were solved. 

About this time, the hotly debated, 
long standing argument over which 
benchrest rifle classification (LV or HV) is 
the best rifle for a beginning benchrest 
shooter to learn raged on between the 
Pres., myself, Dick and many others pro- 
viding both solicited input and unsolicited 
opinions. The debate centers on which is 
better to learn to shoot benchrest, light 
varmint with a 10 1/2 Ibs rifle or heavy 
varmint’s 13 1/2 Ibs. rifle. The argument 
for the 10 1/2 Ibs rifle being that if you 
learn and can shoot light varmint, then 
you sure as heck can shoot heavy 
varmint. The argument for learning with a 
heavy varmint rifle is that it is kinder and 
gentler on the novice, thus reducing the 
learning curve. In any event, the thought 
was that Dick was muscling the rifle in 
the bags or inadvertently hitting the rifle 
on recoil, etc. The result being that Dick 
tried many shooting styles ranging from 
total free recoil to the “traditional” 
approach of holding on to the rifle and 
the rear bag. Nothing helped stop the 
occasional flyer. 

The Pres.’s philosophy finally won out 
and the yellow rifle had its butt plate 
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Big Yellow. 


removed and 3 pounds of lead shot and 
epoxy installed. The new heavy varmint 
rifle shot better than the light varmint ver- 
sion; but it still would surprise you with a 
shot out of nowhere going to the unex- 
pected. Dick was about to give up the 


ghost and sell a very inexpensive heavy 
varmint rifle (I’m always looking for real 
bargains) when we decided to look at the 
scope. The Leupold scope was of the 
“original” 36 power variety made many 
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years before the BR version was pro- 
duced. The scope was removed and sent 
off to Leupold for cleaning and inspec- 
tion. Leupold honored its tremendous 
warranty by completely rebuilding the 
scope. The re-built scope was installed 
back on the rifle which continued to 
shoot inconsistently. Scope re-building 
did not solve the occasional flyer prob- 
lem. 

Occasional flyer is perhaps being a 
little kind. This wonderful rifle was 
designed to drive any dedicated 
benchrest shooter absolutely “nuts”. Dick 
had many 249 score targets with 19, 20 
or 22 X’s. Interesting targets to look at. 
But the group targets were even better 
for one’s own amusement. He could 
show you a target with a four shot group 
in the 1’s and the total measurement for 
the group would be in the 6’s. Conditions 
wouldn’t change, but the shot would just 
go “out”. Bullets were changed. Powder 
was changed. Cases were changed. 
Wind flags were changed. Underwear 
was changed. Nothing seemed to help. 
Dick was in a very bad position for a new 
shooter. He was never sure whether he 
had an equipment problem or a “head- 
space” problem. Another shooter could 
and did pick up this rifle and shoot a 
group in the low “0’s” and tell Dick there 
was nothing wrong with this “great 
shooting rifle”. Bert and |, however would 
shoot it for three or four groups and 
would also notice the random “flyer”. 

Being convinced now that the real 
solution was again an equipment prob- 
lem, the collective minds of the New 
Jersey trio concentrated on the root 
cause. What single event improved the 
rifle the most. The answer was the bolt 
handle and lug problems being correct- 
ed. We also remembered that the bolt 
was labeled “sloppy” by a very experi- 
enced benchrest gunsmith. Dick concen- 
trated on the bolt. Dry firing the bolt 
revealed that the bolt handle would occa- 
sionally jump when the striker was 
released. This would not happen each 
and every time, but once every four or 
five dry firings. Closer examination 
revealed that the striker would align itself 
differently within the bolt shroud depend- 
ing on the pressure placed on the bolt 
handle when the bolt was closed. A 
detent was being formed within the bolt 
shroud by the striker hitting the side of 
the shroud upon firing. This misalignment 
was not consistent, but would randomly 
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From left to right: the author, Dick, and Bert. The problem is this “from our thing’? Oh the 
“thing-a-ma-jig”. 


occur as I’ve said by closing the bolt with 
either a light or heavy hand. 

The problem was solved by replacing 
the bolt shroud with a Davidson Steel 
shroud. The bolt was completely disas- 
sembled, cleaned, polished, and lubricat- 
ed. Now the bolt handle would not move 
at all when the rifle was dry fired. The rifle 
was performing a lot more predictably. 
Dick was about to declare success and 
begin real fine tuning his load when dur- 
ing one match he could not get the rifle 
to fire by pulling the trigger, but the rifle 
fired when he went to lift the bolt handle. 
This is not conducive to accuracy. The 
Canjar trigger was removed, cleaned, 
replaced and adjusted. Dick noticed that 
the trigger would work for a while and 
then become harder and harder. 

A replacement trigger was obtained 
from a source of used benchrest supplies 
— Bert. Someday Bert will run a six page 
ad in the trading post section of PS. This 
new Canjar trigger was noticeably differ- 
ent from the one it replaced. This trigger 
would engage the bolt’s striker much 
earlier in the forward movement of the 
bolt than the previous trigger. Holding 
both Canjar trigger next to each other 
was very interesting. The difference in the 
notch that engages the bolt’s striker was 
about a 1/4 inch different. Dramatically 
different. Much further to the rear then on 
the newer trigger. With the newer trigger, 
the lock time was much better. Why two 
triggers by the same manufacturer are so 
vastly different is interesting and 
unknown. 

After having replaced the barrel, bolt 
shroud, trigger, having the scope re-built, 


and adding three pounds of lead and 
epoxy; “big yellow” is now capable of 
being “competitive”. | say capable of 
being competitive, because now, after a 
year of frustration, Dick gets the opportu- 
nity of trying different powder levels, bul- 
lets, and bullet seating depths to make 
his rifle perform at its optimum. Dick is 
currently using USA cases with Gl sur- 
plus H322 powder. He plans to use 
Laphua cases very soon. Bullet selection 
centers on Euber’s and Brawand’s 68 
grain flat bases that both measure .2437. 
We have tried many bullets in this rifle 
and Dick has found that the most signifi- 
cant difference is the bullet diameter. 
This particular Lilja barrel likes fat bullets. 
.2435 and .2431 diameter bullet have left 
a whole lot to be desired on paper. It 
would be nice if benchrest custom bullet 
makers would advertise their bullets by 
ogive, length, and diameter at the pres- 
sure ring. 

Is this a self criticism of the “budget 
benchrest” approach? Well perhaps. I’m 
a little more cautious about this approach 
now than | was when | first coined the 
phrase. | think it is prudent for the buyer 
to be well aware that used rifles do not 
come with an enforceable warranty. The 
best approach is to purchase a rifle you 
have observed the performance of at a 
few matches or have fired yourself. The 
second best approach is to buy from 
someone you know has integrity and will 
be honest in the information provided 
about the rifle. Do not expect to pur- 
chase a “used” benchrest rifle and imme- 
diately have that rifle be fully and com- 
pletely competitive. Expect to have to 
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make modifications (Spend money and 
time) for the rifle to be able to shoot small 
groups. | would caution all buyers to 
anticipate replacing the barrel. This may 
not have to be done immediately, but 
much sooner than on a brand new rifle. | 
would plan for this if | purchased a used 
rifle immediately after test firing some 
groups. Insisting upon an inspection peri- 
od and taking the rifle to a qualified 
“accuracy gunsmith” for a good evalua- 
tion is a very good idea. | would also 
insist upon knowing the gunsmith, the 
stocker, and how many rounds are fired 
in the barrel. If the barrel is not marked 
with the gunsmith name and neck diame- 
ter, I’d be very careful. 

Did Dick save money? Absolutely. 
Even with having to re-barrel, Dick has 
saved well over $2,000.00 in initial start 
up costs to enter benchrest shooting. 
The point I’m driving at is that buying a 
“ore-owned” benchrest rifle is not with- 
out its pitfalls and must be looked at with 
the state of mind of an experimenter. 
One buys a used benchrest rifle to see if 
you can get it to shoot. It is a challenge. 
It is a learning experience. It can even be 
fun. 

I'd like to hear from any of our readers 
or our custom bullet makers. I’m thinking 


Dick showing off “Big Yellow”. 


about preparing a list of custom made 
bullet characteristics for our PS reader’s 
use. Simply list the make, type, ogive, 
diameter, and length of each bullet avail- 
able. | see this list as a way of making our 
search for accuracy components much 


easier. 
I’ll let you know how the next trip turns 
out. 
Jerry Wm. Faul 
209 Irick Road 
Mount Holly, NJ 08060 
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BULLETS, BARRELS AND BELIEFS 


Humans have an almost boundless 
capacity to rationalize their actions and 
beliefs to conform with what they want to 
believe, ignoring reason and facts which 
are obvious and known to them, in the 
process. Shooters are no exception. If a 
plausible, well written article appears in a 
shooting magazine promising better 
grouping by following certain procedures, 
buying some new gadget, or making a 
change in equipment, it is certain to pro- 
duce converts. If, by chance, or by ele- 
ments which have nothing to do with the 
new development, some of the converts 
see improvement the new religion 
spreads and may become nearly univer- 
sal. 

It is common with most of us that 
when we get an idea for something new, 
something that we think will work better, 
we often set out to prove that it does 
work better, instead of subjecting it to 
dispassionate, objective analysis and 
investigation. We ignore the necessity to 
run a “control experiment” defined as: 
“An experiment to check the results of 
other experiments, as by maintaining 
identical conditions, except for one var- 
ied factor, whose causal significance can 
thus be inferred.” And we often have little 
understanding of the number of rounds 
that must be fired and how the resulting 
groups must be analyzed to determine if 
our findings are statistically significant. 

In many cases, our biggest failure may 
be to ignore laws of physics and 
mechanics which we know have been 
proven, time and time again, for centur- 
ies; of which we have at least a funda- 
mental understanding, and which, if 
applied, would make the facts of the situ- 
ation clear to us. 

An article titled “GAUGING BULLET 
TILT appeared in the November, 1964 
issue of “The AMERICAN RIFLEMAN” 
written by A. A. Abbatiello. (It was later 
included in the NRA “HANDLOADING 
MANUAL.”) The first two paragraphs 
promised shooters something they are 
always looking for — better groups and 
better scores. 

“Other factor’s being normal, bullet tilt 
with respect to the case centerline 
affects group size. If the barrel length and 
twist are known, it has been found possi- 
ble to predict the direction from center in 
which the tilted bullet will strike. If the 
amount of tilt is known, the distance from 
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the group center can be predicted. 

“Significant score improvement has 
been noted by those who have tried such 
gauged ammunition.” 

The article included a drawing of a 
gage for checking bullet tilt and a chart 
showing how much groups were 
enlarged by amounts of tilt up to .004". It 
stated that “It was concluded from target 
results that each .001" of tilt will increase 
group spread about 1/4 minute of angle, 
up to a maximum of .004".” Abbatiello 
stated: “This tilt displaces the bullet’s 
center of gravity slightly to one side-.” He 
offered no explanation of just how or why 
this was the result. 

Mention was made of gaging 829 
rounds of .30 caliber (.30-06), military 
match and service ammunition, but there 
was not one word about the test proce- 
dures, how many rounds were fired, dis- 
tribution of group sizes, methods of 
analysis or a control experiment. 

Ask any professional in the field of 
small arms ballistics what is involved in 
determining an improvement of 1/4 
minute, attributable to a single factor in 
.30 caliber, military match and service 
ammunition and see what he says. 

In a matter of weeks, entrepreneurs, 
intent on making a profit, had gages on 
the market for determining misalignment 
of the bullet with the cartridge case and a 
large and growing number of shooters 
were spending hours gaging bullet tilt 
and straightening bullets to align with 
cases. After all, Abbatiello’s statements 
made sense, didn’t they? They were 
plausible; if you wanted the bullet to 
come out the muzzle straight and con- 
centric with the bore, the first require- 
ment was to start it straight and concen- 
tric at the other end of the barrel. 

Literature on handloading has men- 
tioned “straight line bullet seaters” some- 
where back into the twenties and.proba- 
bly before, but the demand grew and 
new designs appeared following 
Abatiello’s dictum: “The angular direc- 
tion of the bullet seating tool is'a control- 
ling factor in the initial position given to 
the bullet -.” 

Was | among them? Yes. Did | run an 
experiment in an attempt to prove or dis- 
prove the theory? No. Did | apply any 
knowledge of the fundamental laws of 
physics and mechanics to an intellectual 
assessment, which might have lead me 


to test the theory? No. As the old 
Dutchman said: “Sad it is that we grow 
so soon old and so late smart.” 

The least | should have done was to 
reach over on the bookshelf and look in 
the index of Earl Naramore’s 900 page 
book, “PRINCIPLES AND PRACTICE OF 
LOADING AMMUNITION” printed in 
1954. Naramore was a trained engineer. 
At various times he held the following 
positions in his lifetime career in U.S. 
Ordnance: Manager, Small Arms 
Ammunition Section, Bridgeport 
Ordnance District; Chief, Small Arms 
Division, Hartford Ordnance District; 
Chief Proof Officer, Chief Inspection 
Division, Operations Officer, and 
Executive Officer, Erie Proving Ground. 

In several places in the book Naramore 
discusses the various facets of the belief 
that bullet alignment with the cartridge 
case is critical to accuracy and offers 
cogent reasons why they are fallacious. A 
concluding statement was: “The only test 
| ever made along these lines was with 
service ammunition at 600 yards, using a 
Mann barrel and a V rest. | couldn’t find 
any perfectly concentric cartridges, but | 
did separate the best from the worst. 
There was no difference in the accuracy 
of the two lots, the group measurements 
being on the same order as those of the 
routine tests being carried on at the same 
time.” 

What fundamental laws of physics and 
mechanics, or other knowledge could | 
have applied? 

The laws of inertia, force and accelera- 
tion set forth by Sir Isaac Newton (1642- 
1727): 

First law: There is no change in the 
motion of a body unless a resultant force 
is acting upon it. If the body is at rest, it 
will continue at rest. If it is in motion, it 
will continue in motion with constant 
speed in a straight line unless there is a 
net force acting upon it. 

Second law: Whenever a net (unbal- 
anced) force acts on a body, it pro- 
duces an acceleration in the direction of 
force, an acceleration that is directly pro- 
portional to the force and inversely pro- 
portional to the mass of the body. 

Third law: For every action, there is an 
opposite and equal reaction. 

Implicit in these laws is the simple fact 
that starting a body at rest into motion or 
stopping a body in motion is never 
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instantaneous. It always takes time, in 
proportion to the force and the mass. 

If a bullet is fired at moderate velocity 
against a heat treated steel plate, we all 
understand that the point of the bullet 
stops moving before the base does. The 
point flattens out and enlarges in diame- 
ter as the base continues forward. At 
higher speeds and with a soft plate, there 
will be partial penetration, with the crater 
in the plate being much larger than the 
diameter of the bullet. 

From the above and Newton’s laws, it 
should be obvious what happens when a 
bullet is started forward out of the neck 
of a cartridge case and into the throat 
and rifling. The point of the bullet tends 
to remain stationary, while the base is 
driven forward. Unconstrained by the rifle 
bore, the base of the bullet would mush- 
room out to a larger diameter than the 
point. 

That is precisely what Dr. F. W. Mann 
proved in his experiments with both lead 
bullets and jacketed bullets in the very 
early 1900’s and which he described in 
his book “The Bullet’s Flight” from which 
the photograph of three .25 caliber, 117 
grain, jacketed bullets is taken. The bullet 
at the left is unfired. It is .258" diameter 
and .916" long. The second bullet was 
fired from a short barrel where the bullet 
traveled only 2.72" before it cleared the 
muzzle and was caught, without further 
damage in oiled sawdust. Its length was 
reduced to .800" and the base was 
enlarged to .325" diameter, while the soft 
lead of the point slumped back over the 
jacket. The third bullet was fired in a bar- 
rel where it traveled only 1.32" before it 
cleared the muzzle. Its length was 
reduced to .680" and the base was 
enlarged to .430", while the soft lead of 
the point slumped back over the jacket, 
enlarging to .326". 

The upset of bullets two and three 
resulted from stresses existing in the bul- 
lets at the time they were released from 
the constraint of the barrel and started 
free flight in the air. The stresses were 
the result of two things; inertia, Newton’s 
first law, and the acceleration force of 
powder gas pressure on the bullet base, 
in accordance with his second law. 

Having established the fundamental 
physics of the acceleration of the bullet 
from the case neck into tne throat and 
rifling, what is the logical explanation of 
what happens to the bullet when we load 
a perfect cartridge, having a perfect case 
and a bullet absolutely on the axis of that 
case, into the chamber of a rifle barrel 
and fire it? 

Bullet pull in most handloads is a mat- 
ter of a few pounds. In military loads it is 
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around 50 to 75 pounds, measured by a 
direct pull in a testing machine. What it is 
in firing is a matter of conjecture, since 
the gas pressure tends to expand the 
neck of the case, while inertia tends to 
hold the bullet stationary. In any event, 
the force required is comparatively low 
and the bullet moves forward until the 
ogive makes firm contact with the throat 
while gas pressure is low. At that instant 
in time, inertia and the resistance of the 
engraving force cause a rise in pressure 
and the burning rate of the powder, 
resulting in a sudden application of a 
force to the base of the bullet. If anyone 
wants to believe that the bullet stubborn- 
ly stays precisely on the axis of the case 
and in line with the bore until it is fully 
into the rifling, while it is subject to the 
above, he is free to do so. 

The ogive is held laterally by its contact 
in the throat. Gas pressure probably is 
not high enough at this point in bullet 
travel to produce high lateral stresses in 
the bullet base. Logic suggests that the 
result is that all bullets tilt in a random 
pattern, in any direction in 360 degrees. 
The amount of tilt is governed by the 
diametral clearance around the body of 
the bullet when the case neck is fully 
expanded, the length of the bullet body, 
the shape of the bullet ogive, and the 
shape and dimensions of the throat. The 
direction may be influenced by an eccen- 
tric case neck, an eccentric throat or an 
unbalanced pattern of erosion in the 
throat, any of which tends to start the 
bullet on an eccentric path into the rifling. 
Logic further suggests that all bullets 


receive some damage to their shape and 
balance in this process, resulting in yaw 
in the bore, unbalance and distortion of 
the base. All of these have a negative 
effect on accuracy. 

The strength of the bullet, its stiffness, 
plays a part in the above. The M1, 172 
grain, boattail, .30 caliber, U.S. military 
bullet was designed with a jacket .030" 
thick, made of 90% coppper and 10% 
zinc, with a core of 95% lead and 5% 
antimony. In contrast, similar commer- 
cial, boattailed target bullets today have 
jackets only about 2/3 as thick, made of 
95% copper and 5% zinc, and | believe 
the cores are 3% antimony. The much 
stiffer M1 bullet will distort less in pass- 
ing through an oversize throat, or one 
eroded from much shooting and will 
show better accuracy under these condi- 
tions than commercial target bullets. 
However, it is somewhat more difficult to 
make highly accurate bullets with the 
harder and stronger jacket and core 
materials. 

| made up a special bullet seating die, 
cut with the same reamer used to cham- 
ber the barrel of my match rifle, special 
neck sizing dies, etc. One of the things | 
soon discovered was that Abbatiello was 
mistaken in his statement that the seat- 
ing die is the controlling factor in bullet to 
case alignment. It is the quality of the 
cartridge case that is important, which is 
precisely what Naramore stated. The 
best quality cases are those made cor- 
rectly in the beginning. Neck turning may 
solve some problems. It does not solve 
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BULLETS, BARRELS 
AND BELIEFS 
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the problem of misalignment in bullet 
seating. 

After a time, my interest in spending 
time testing bullet to case runout and try- 
ing to straighten out of line bullets 
waned. | often did not bother on practice 
ammunition and, shooting with metallic 
sights, prone with sling, | really could not 
find a difference between crooked 
rounds and straight ones. The time 
involved in testing straightness would 
better be spent in shooting practice. In 
1988, with the advance of the years, | 
gave up competitive shooting and gave 
little further thought to the straightness 
question. 

In the fall of 1992, as a result of con- 
versations with a highpower shooter of 
long experience who was a firm believer 
in the tilted bullet theory, | decided to run 
some tests. | prefer to test a match rifle 
at 300 yards, prone, with double sand- 
bag rests at the local range, since | have 
done much shooting this way and feel 
more confident of consistent perfor- 
mance than in shooting off the bench. 
This is not always possible on the local 
range and these tests had to be shot 
from the benchrest on the 200 meter, 
pistol, metallic silhouette range. 

The rifle was my NRA match rifle, new 
Krieger barrel with only 250 rounds 
through it, .298" bore, .3075" groove, 11" 
twist, 27" long. My usual .308 target 
chamber and short throat. 20X Lyman 
Supertargetspot. 

Ammunition: Winchester cases, fired 
several times in the previous barrel, 
which had been chambered with the 
same reamer. Neck sized only. When 
new, body walls checked to .003" and 
under, indicator reading, and neck walls 
.001" to .002". Quite uniform weight, 161 
to 164 grains. RWS primers DAG 88, 
which, when tested for velocities with 
other loads in this barrel showed 8 and 
11 fps standard deviation for two, 15 
shot groups. Bullets, 168 grain Sierra, 
from a lot of known, good performance. 
39.5 grains #3031, measured, not 
weighed. Bullets seated to just barely 
touch the throat in all cartridges. When 
checked for bullet to case runout, for this 
test, some of the loaded rounds indicat- 
ed within .002", a few down to .001". 
Worst was .005". The most concentric 
rounds were selected as the control, for 
comparison purposes. There were 18 
rounds with the bullet in good concen- 
tricity with the case. 
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A piece of rifle barrel had been reamed 
with the same chambering reamer used 
for the barrel, so the cartridge would 
enter to the junction of shoulder and 
body. This was held in the lathe chuck 
and cartridges inserted into it. The 22 
“crooked” rounds were deliberately 
sprung farther out of line by pushing 
against the side of the case near the 
head with a flat piece of steel, held in the 
cross slide, by touching the case firmly, 
then moving the slide the same amount 
for all cartridges. 

Resultant runout of loaded rounds was 
not very consistent, .006" to .012", indi- 
cator reading, showing differences in 
case stiffness and springback. The 
amount of runout and the high point was 
written on each round. A trial was made 
with another round, .012" runout, was 
which was put into the rifle chamber with 
some difficulty. When withdrawn, it 
showed a heavy bearing on the bullet on 
one side, where it had contacted the 
throat off-center. Checked again for bul- 
let-case runout after withdrawal from the 
chamber, it was discovered that the high 
point was still in the same radial location, 
but the amount of runout had been 
reduced to about .005" from the original 
-012" reading. 

Group 1 was fired with ten of the 
rounds selected for good bullet-case 
concentricity. This was the control. 

Group 2 was fired immediately after 
group 1, with the rounds in which bullet 
and case had been deliberately mis- 
aligned. The first shot was oriented with 


the high point at 12:00, 2nd at 3:00, 3rd 
at 6:00, 4th at 9:00, etc. The target was 
spotted and a record was kept of the bul- 
let impacts as the shots were fired. The 
amount of runout and location of the high 
point was recorded for each round. No 
correlation was observed between bullet 
impacts and the location of the high point 
in chambering the round. 

Group 3 was fired with the eight 
remaining concentric rounds, after the 
barrel had been allowed to cool to ambi- 
ent temperature. Shot 9 had .006" runout 
and was loaded with high point at 12:00. 
Shot 10 had .007" runout and was 
loaded with the high point at 6:00. Shot 9 
impacted the second shot from the left at 
the bottom of the group. Shot 10 impact- 
ed just above and to the right of shot 9, 
near the center of the group. 

Group 4 was fired with sprung rounds 
immediately after group 3 and with the 
high points of misalignment oriented in 
the same manner as group 2. 

None of the groups fired in this test 
produced any evidence in support of 
Abbatiello’s theory. It is quite evident that 
the small variation in the extreme 
spreads of the four groups is well within 
probability limits. Radial standard devia- 
tion is the most accurate means of com- 
parison, followed by mean radius. Both 
show a uniformity of grouping, regardless 
of “tilted bullets,” as shown below. In this 
rifle, with its chamber and throat, it is fair- 
ly certain that bullet alignment with the 
axis of the case has little, if any, effect, 
with 168 grain Sierra MatchKing bullets. 
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RESULTS OF FIRING 168 GRAIN BULLETS AT 200 METERS 
(Dimensions in inches.) 


Target Extreme 
Number Spread 
1 1.665 
2 1.533 
3 1.701 
4 1.763 
Average 1.665 


Mean Radial St’d 
Radius Deviation 
572 621 
595 .637 
612 .669 
.619 .662 
.607 .617 


(An average ES of 1.665" at 200 M = .727 minutes of angle.) 


Six, 10 shot targets were fired with 190 
grain Sierra MatchKings. These were 
fired under substantially the same condi- 
tions as the 168 grain bullets. The rifle, 
scope and methods of shooting were the 
same. In one compares these groups 
with those fired with the 168 grain bul- 
lets, the reaction is likely to be that the 
190 grain load is more accurate. When 
the first four groups of the 190 grain load 
were compared for accuracy with the 
four groups fired with the 168 grain bul- 
lets, using the Tioga Engineering com- 
puter program, the answer was that the 
probability was only 62%. In this case, as 
often happens in similar cases, the intu- 
itive judgement of the human mind may 
not be much better than flipping a coin. 

Cartridge cases were selected from a 
Western Cartridge lot of white box, 
match ammunition. None had more than 
.002 radial, body wall variation. Neck 
walls were uniform within .001". Weight 
uniformity was very good, running 


between 150 and 153 grains. All bullets 
were loaded to just touch the throat. The 
powder charge was 44 grains of Bofors 
powder EB-11, a non-canister powder, 
ideal for this particular loading. | obtained 
a substantial supply of it from friends in 
the ammunition industry together with 
loading data and used it for several years 
for 600 yard and long range shooting. 
Primers were RWS, lot DAG 88. 

Group 5 was fired with cartridges test- 
ed for bullet-case concentricity after 
loading and selected for good bullet to 
case alignment. Cases had been fired 
previously and were neck sized only. This 
was the control. 

Group 6 was fired with the same 
ammunition as above, except that new, 
unfired cases were used and bullets were 
deliberately pushed out of line with the 
case, in the same manner as in the tests 
of the 168 grain bullets. The purpose of 
this test was to determine if new cases, 
with more clearance in the chamber, pro- 
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duced results any different from the pre- 
vious tests using fired, neck-sized cases. 
The cartridges were marked with the high 
point of bullet to case misalignment and 
loaded successively in the chamber with 
the high point at 12:00, 3:00, 6:00 and 
9:00. 

Group 7 was fired with the same 
ammunition as group 6, in the same way, 
after allowing the barrel to cool. 

It will be noticed that there is one shot 
in both groups 6 and 7 which might be 
viewed as a high shot and out of the nor- 
mal group. Bullets had been pulled from 
loaded rounds, and powder and primers 
removed to obtain the new cases used 
for shooting these groups. In reloading, 
bullets seated rather easily and | was a. 
bit concerned that some of the mis- 
aligned bullets would be pushed back 
into the case necks in seating, resulting 
in higher pressures and, quite possibly, 
higher shots on the target. White box, 
long range ammunition is usually “long- 
loaded,” the bullets seated out and 
pushed back into the case necks by con- 
tact with the throat. This takes care of 
worn throats and differences in cham- 
bers, to obtain better accuracy. | decided 
to go ahead and shoot the reloads, any- 
way. Both of the high shots were the 
rounds with greatest misalignment in 
their respective groups. | will not become 
involved in arguments as to whether the 
bullets pushed back and went high, or 
the high shots were the results of mis- 
alignment. In either event, those shots 
were measured and included in the 
groups with the rest. 

Group 8 was fired with the same load 
as groups 6 and 7, except that cases had 
been previously fired and were neck 
sized only. Again with misaligned bullets 
oriented successively. 

Group 9 was a repeat of group 8, in 
loading data and in firing, fired on a dif- 
ferent day. 

Group 10 was a repeat of groups 8 and 
9 in all respects. 
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RESULTS OF FIRING 190 GRAIN BULLETS AT 200 METERS 
(Dimensions in inches.) 


Target Extreme 
Number Spread 
5 1.552 
6 1.516 
7 1.886 
8 1.423 
9 1.347 
10 1.825 
Average 1.587 


Mean Radial St’d 
Radius Deviation 
5511 593 
522 .564 
.590 .661 
547 .570 
.458 .501 
.602 .668 
545 593 


(An average ES of 1.587" at 200 M = .693 minutes of angle.) 


As with the 168 grain bullets, there is 
no evidence in support of the fired bullet 
theory. 

Some readers may question the firing 
of only one control group for each of the 
tests. It is a valid question and, under 
most circumstances, an equal number of 
groups in both the control and the test 
groups would be proper. In this case, the 
rifle had been shot and tested for years 
with a succession of top quality barrels, 
with both 168 grain and 190 grain Sierra 
bullets. This particular barrel had been 
tested with both a number of times. Only 
a short time before these tests, three, 15 
shot groups had been fired at 300 yards. 
The average extreme spread was 2.305", 
equal to .733 minutes of angle. Six, 10 
shot groups had been fired at 200 meters 
with various lots and makes of 168 grain 
and 170 grain (Lapua) bullets resulting in 
an average extreme spread of 1.857", 
equal to .810 minutes of angle. 

The two control groups used in the 
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tests in this article were representative of 
the known performance of 168 and 190 
grain, Sierra Matchking bullets in this 
rifle. | was not looking for differences of 
1/4 M.O.A. From Abbatiello’s article, the 
crooked rounds used should have pro- 
duced groups more than twice the size of 
the control group and the shot location of 
“tilted” bullets should have demonstrated 
a definite relationship to the radial posi- 
tion of the “tilt” when the round was 
chambered. An equal number of control 
and test groups might have slightly 
altered the final figures, but it would not 
have significantly affected test results. 

In measuring the mean radius figures 
to obtain the statistical data, groups were 
photocopied. (In doing this, one should 
check the dimensions of the groups on 
the copy with the original. Some copiers 
do not reproduce exactly to scale.) The 
copies were put on a drafting board, with 
the original group alongside for refer- 
ence. A Pilot Razor Point pen was used 
to put a dot as near as | could to mark 
the center of each bullet hole. Refer- 
ence to the original group often helps in 
doing this. Then the usual X and Y base 
lines were drawn, measurements of the X 
- Y coordinates taken with a digital 
caliper and the data plugged in to the 
Tioga computer program. One of the fig- 
ures the program gives is the extreme 
spread and checking this figure against 
the actual group extreme spread mea- 
surement is insurance against mistakes. 
The correlation is surprisingly close, if 
one is careful; the result of course, of the 
laws of probability. Most of one’s errors 
are small. A few measurements will be 
very close and there will be a few larger 
errors. They all tend to balance out in 
accordance with normal probability 
curves. 


It occurred to me that what Abbatiello 
was actually testing may not have been 
bullet to case alignment, as he thought. if 
the misalignment of bullet to case coin- 
cided with the location of case body wall 
error, that error could show up in tests. | 
took 48 rounds of Frankford Arsenal 
M72, .30-06 match ammunition, ran bul- 
let runout tests, marked the amount and 
location on the cartridges, pulled the bul- 
lets and dumped out the powder. Then | 
measured radial body wall runout and 
neck runout. The cases were good 
cases, the worst body wall runout being 
.006" indicator reading and the worst 
neck wall runout .002". The thirteen, 
“straight” rounds, with bullet runout of 
.001" or less, averaged a bit better body 
walls than the “crooked” rounds. 
However, the case with the .006" error 
was among the “straight” rounds. 

An analysis of the crooked rounds 
showed that there was a high probabil- 
ity that the high point of bullet runout, 
body wall runout and neck wall runout 
were all approximately in line within an 
arc of approximately 60 degrees. | would 
add at this point that other tests | have 
made on both arsenal and commercial 
rounds show that this is not true in the 
many of the lots | have tested. 

From the point of view that what is 
best for the shooting game is accurate 
and reliable information about its techni- 
cal aspects, it is to be hoped that other 
experimenters will run tests of their own. 
Those tests, however, must be properly 
done and properly analyzed. Increase the 
range until the location of individual bullet 
holes can be measured and mean radius 
and radial standard deviation calculated. 
Shoot enough shots for the results to be 
significant. Deliberately misalign bullet 
and case, mark the high points and orient 
them in the chamber and compare those 
groups with groups fired with straight 
rounds on the basis of mean radius, and, 
if possible, radial standard deviation. 
Then check to see what the probability 
actually is that the straight rounds pro- 
duced the best accuracy. 

For those who enjoy spending time 
measuring bullet tilt and trying to 
straighten bullets into line, or who feel 
that the mental assurance of knowing 
that bullets are in line with cartridge case 
axis is worth the effort: Good luck to you! 
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STONER RIFLE SR-25 
THE MOUSE THAT ROARS 


Many a Hollywood producer has made 
an audience envision the Vietnam war by 
showing troops wearing fatigues and jun- 
gle boots in a tropical battlefield. Then 
they complete the facade by introducing 
the most recognized piece of military 
equipment from that era — the M16 rifle. 
Some of our generation has become sat- 
isfied with the mousegun (AR15) or one 
of its variations which are the commer- 
cially available semi-automatic version of 
the M16. Any of us not satisfied could 
merely flip through product catalogs 
modifying our AR15s to fulfill our hunting, 
military, or competitive needs. Some of 
us would still say that the mousegun can- 


by 


Gene Davis 


not compete with a big bore bolt gun 
whether used for sport or competition. 
Reed Knight of Knight’s Manufacturing 
Company in Vero Beach, FL has recently 
introduced the Stoner Rifle SR-25 with all 
the excitement and energy that can only 
be produced by a thirty caliber cartridge. 
The SR-25 is a rifle system available as a 
.308 caliber/7.62mm, direct-gas operat- 
ed, semi-automatic firearm designed to 
deliver optimum match performance with 
easy to obtain commercial ammunition. 
The system comes as, your choice, the 
heavy barreled 10.75 Ib. match rifle (no 
sights) or the 8.85 Ib. standard rifle with 
iron sights and removable carrying han- 


dle. At $2500 for either model you must 
pay the price for quality to obtain an 
inherently more robust and precision 
firearm than an AR15. 

As the Snowman once asked the 
Bandit in a popular movie, “How come 
we do this?” | placed that question to 
Reed Knight. “Why do you build this 
firearm?” (Why did | write this article?) 
Now you have to understand that Mr. 
Knight is an entrepreneur in every sense 
of the word and understanding the basic 
answer, “that he built the SR-25 to sell”, | 
still wasn’t satisfied and began probing 
for the real answer. 


Continued on next page 
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STONER RIFLE SR-25 


Continued 


THE MILITARY 

Anything that happens in Florida (out- 
side of Disney World) has been influ- 
enced by or is presently working on a 
government contract. Something tells me 
that even though in the 1960s U.S. gov- 
ernment procurers passed over a 
7.62mm_ semi-automatic shoulder 
weapon (AR10) when they adopted the 
M16, there is a military interest in the SR- 
25 rifle system. Not showing select fire 
capabilities, forward assist, or a brass 
deflector demonstrates a very specialized 
military interest could exist probably as a 
support or companion weapon using the 
same cartridge as the M40A1 sniper rifle. 
Then again, the SR-25 system with its 
guaranteed accuracy could outfit a two 
man sniper team —- one with a scoped 
SR-25 match rifle (less than 1 MOA accu- 
racy with commercially available ammu- 
nition) and a SR-25 standard rifle used 
for a support weapon. One look at the 
suppressor that can be easily threaded 
over the business end of the match rifle 
reveals that some secret military tactical 
team somewhere already has covert 
intentions for this rifle. 


COMPETITION 

| am a very good benchrest shooter 
(been having difficulty demonstrating this 
ability in public) but can’t see where the 
SR-25 would compete in BR competition 
in its present form. Ferris Pindell was one 
of the last BR shooters that campaigned 
with a .308 and that was with a bolt gun 
in the late 1960s. The short, fat cartridges 
dominate now — could or would someone 
want to fight the big bore recoil, the 
round forend, and pistol grip lower 
receiver remains to be seen. 

NRA match rifle competition is a dis- 
tinct possibility. The SR-25 match rifle is 
equipped to accept peep aperture sights 
while possessing the accuracy and 
design features to compete with any 
firearm over the prescribed NRA courses 
of fire. Remember, the Stoner Rifle is 
designed to accurately propel a 7.62 
match, 168 gn HPBT projectile at 2700 
FPS MV to a maximum effective range of 
1,000 meters. 

Mr. Knight allowed me to use a SR-25 
standard rifle during NRA competition in 
Palm Bay, FL. Using Federal Premium 
ammo straight off of the shelf with the 
Stoner Rifle | was able to compete with 
highly customized M14s, M1As, and 
AR15s that were using meticulously pre- 
pared handloads. The adjustable iron 
sights proved to have very predictable 
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775TC forged aluminum SR-25 lower receiver halves. 


Extruded aluminum blank is turned into SR-25 upper receiver. 


repetitive clicks and using the 
Stoner/Federal combination enabled me 
to keyhole several shots during the ten 
shot strings at the shorter courses of fire. 
That’s excellent iron sight accuracy. 


HUNTING 

Any gunsmith will tell you how they 
don’t make any profit on competition 
rifles, but hunting rifles put the bread on 
the table. Now | ask you, if you’re going 


to place yourself in the best hunting area 
in the country, with the best guide/outfit- 
ter, and want to have a successful hunt 
but don’t like the shiny and epoxied finish 
of your companions’ Weatherbys or cus- 
tom rifles, then why don’t you pull an SR- 
25 out of your Pelican travel case and let 
them be asking the questions while you 
are scanning for a trophy. And if it rains 
the SR-25’s manganese phosphate and 
hard anodized weatherproof exterior, alu- 
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STONER RIFLE SR-25 


Continued 


any gun nut should be prepared to spend 
lots of time at this facility. Similar to Alice 
in Wonderland you will find fascinations 
behind every door. But do take your 
time. Reed has promised that their quali- 
ty is not going to be lessened and will be 
there for scrutinizing whenever he wants 
to flaunt it. 


SPORT OR GUN COLLECTORS 

Just as Kimber or pre 64 Winchester 
model 70s are highly desirable rifles, this 
Stoner Rifle will keep fast company. The 
weekend sportsman who just wants to 
go to the gun range for awhile or the seri- 
ous collector who wants a low serial 
number on a unique firearm will both 
desire the SR-25. There is a certain 
enjoyment in describing or explaining to 
other gun nuts how this firearm differs 
from an AR15 or an M14. Then coax 
them to try it or demonstrate to them the 
fine accuracy that this rifle is capable of 
producing. Reed Knight need not worry 


Racks of Stoner rifles before being shipped out. 
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because like any quality merchandise this 
rifle will sell itself. 


HOW THE SR-25 IS BUILT 

The Stoner Rifle SR-25 was designed 
to utilize existing AR15 parts while being 
the most accurate semi-automatic rifle 
available. Knowing that the barrel is one 
third of any accuracy formula, Knight 
made a deal with Remington for rifle bar- 
rels. Not a rifle barrel like | could buy in 
Shotgun News - Knight obtained cold 
hammer forged carbon steel 5R rifled 
thirty caliber barrel blanks from 
Remington. (The 5R type rifling is just 
another idea that we have received from 
the Europeans along with the Mauser 
bolt design, boxer primers, good brass, 
direct-impingement gas systems; and 
short, fat powder column case designs.) 
History doesn’t repeat itself, at least 
recent history. Is there another firearms 
manufacturer that Remington supplies 
rifle barrels to? 

This 11.25:1 right hand twist barrel is 
designed to stabilize a 168 gn .308 cal- 
iber bullet. The Remington barrel blanks 
are turned down to their proper weight 
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and length depending on if they are 
going to be placed into a standard rifle or 
a match rifle. The barrels are then cham- 
bered and threaded. The match barrels 
receive a minimum headspace (Boots 
Obermeyer) .308 Win. chamber. The 
standard rifle barrels hl a SAAMI 
specs chamber. 

While we are talking shalt firearms 
design Knight’s Manufacturing company 
seems to have done their homework. 
Reed Knight has successfully designed a 
semi-automatic 9mm pistol now known 
as the Colt 2000 and his design partner 
Eugene Stoner (the father of the AR15) 
has many firearms designs attached to 
his name including the 7.62mm AR10 
designed in the 1950s. 

The next step is where the designers 
stayed on their own porch and done it 
their way. The barrel extension is the 
strong area of this rifle. The 158 
Carpenter’s carbon steel barrel extension 
is threaded and thread locked onto a 
barrel. The heat treated barrel extensions 
are then hard ground to return them to 
tolerances. A seven lug bolt (the eighth 
lug is a false lug on the extractor) is then 
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Bolt comparison: Top AR-15, Bottom SR-25. 


indexed into the barrel assembly. A 
craftsman then does the final headspac- 
ing as each bolt is matched to its particu- 
lar barrel. The barrel is then mounted to 
the hard anodized extruded aluminum 
upper receiver with a large diameter bar- 
rel nut. The 775TC forged aluminum 
lower receiver is hinged off of the upper 
receiver. The numbered receiver pairs 
have nearly perfect mating surfaces and 
push pin holes (no need for after market 
wedges or receiver shims here). The hard 
anodized receivers are then automatically 
labeled by BATF approved computer 
engraved markings. 

Once the barrel assembly and receiver 
halves are mated, then the existing AR15 
parts are placed into their proper position 
on the firearm. The buttstock, pistol grip, 
ejection port cover, front sight tower, 
trigger assembly, bolt release, magazine 
catch, gas tube, trigger guard, and hand 
guards are parts typical with the AR15. 
Because of the ingenious SR-25 bolt car- 
rier design (large diameter at the front, 
same diameter as the AR15 at the rear) a 
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nylon buffer catches the rearward moving 
bolt carrier assembly in an AR15 receiver 
tube with a slightly stronger recoil spring. 

The bolt carrier assembly has an idiot 
proof firing pin retaining pin (let’s test it 
with the editor). It has a cone shape end 
and does not come completely out of the 
assembly like an AR15 cotter pin (any 
part that comes out can be lost). The bolt 
and bolt carrier have a hard chrome exte- 
rior finish. The three large diameter gas 
rings are stainless steel and the other 
metal parts are manganese phosphate 
treated for exterior finish protection. 

Quality and close tolerances are main- 
tained throughout the manufacturing 
process by Knight’s Manufacturing 
Company having a dedicated machine 
for every setup. Example — all the maga- 
zine wells are broach cut into the lower 
receivers by the same machine. 

One final design feature is the narrow 
hammer and narrow slot in the bolt carri- 
er assembly making it very difficult for 
someone to attempt to insert full auto 
M16 trigger parts into the SR-25. 


RESULTS 

Reed Knight and Eugene Stoner, in my 
opinion, have attained their initial design 
goal — the most accurate semi-automatic 
rifle available. | have fired many semi- 
automatic rifles in my experience and 
place the SR-25 at the top of the heap. 
The standard rifle as is with iron sights 
and Federal .308 Win. 168 gn HPBT 
showed immediate accuracy equal to just 
about any auto loader. The scoped SR- 
25 match rifle that | shot is a mechanical 
masterpiece with accuracy potential and 
shooting applications that most people 
can only read about. | thoroughly enjoyed 
shooting the SR-25 and will recommend 
this type of enjoyment to anyone. 

Any questions can be answered at: 

Knight’s Manufacturing Company 

7750 9th Street SW 

Vero Beach, FL 32968 

(407)569-8700 


Gene M. Davis 
4449 20th Avenue SW 
Naples, FL 33999 
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FOR THE LOVE OF HIGHPOWER 


It’s a beautifully bright and sunny 
morning here in the bustling lake-side 
town of Port Clinton, Ohio. With feet up 
on the ledge of the window and coffee 
within easy reach, |’m enjoying the view 
our rented condo offers of sail boats as 
they head out of the harbor into the open 
waters of Lake Erie. Scenic as it is, my 
thoughts of sailing on Lake Erie are over- 
shadowed by concern that the “fix” 
employed to solve an extraction problem 
may not hold up through the next four 
days of competition. 

Considering the demands highpower 
competition places on an individual, both 
mental and physical, and the ever 
increasing costs required to compete 
effectively, it’s a wonder anyone pursues 
this sport. Especially when | look back at 
the problems and frustrations that typi- 
cally plague anyone who has chosen 
highpower as their game. It certainly 
leaves no doubt in my mind that the 
expression “SNAFU”, was coined by 
some tormented highpower competitor 
who in a rush to correct some last minute 
problem, forgot to bring ammunition to 
the match. 

From slam fires and slings that part in 
the middle of a rapidfire string...... to the 
Range Officer who has the targets 
removed from the carriers and placed in 
the shed to protect them...... but leaves 
you sitting on the firing line for 17 min- 
utes during a torrential downpour waiting 
for his next command, ...... to the troll 
that lurks somewhere in shooting stools, 
waiting patiently for the next opportunity 
to loosen the sight so it hits the ground at 
precisely the same moment you do in 
rapidfire prone. Or, using every technique 
in the book perfecting the 1000 yard 
loads only to have the last shot come up 
an 8 due to an undetected cant. 

Yes sir, | can virtually guarantee these 
problems will happen sooner or later to 
anyone who pursues the game of high- 
power long enough...... and, the prob- 
lems have an impeccable sense of tim- 
ing, selecting that moment geared to 
generate the most chaos. It sure makes 
one wonder why anyone in their right 
mind would fall in love with a sport that 
requires such detailed preparation, so 
much equipment, such mental discipline, 
and so very deeeeep pockets...... and is 
so damn unforgiving? 


76 


by 
Carl R. Fischer 


| could’ve taken up smallbore competi- 
tion, heck, you walk 50 or 100 yards or 
so, tack up a target, place a wind flag or 
two, shoot, retrieve the target and go 
home. So why highpower.....? Why a 
sport that requires walking 2000+ yards 
each day, that takes seven or more hours 
to complete, that requires hauling 
enough equipment to excite the most 
jaded “bag” lady, that treats anything 
other than a tornado or a full blown hurri- 
cane as really great weather for a match 
ebiee that has “quid pro quo” rules about 
laboring in the pits and scoring for five or 
six hours, just so you can “toe the line” 
for 58 minutes and 10 seconds of pres- 
sure competition? 

These are some of the thoughts that 
have crossed my mind as | sit here, look- 
ing out at the harbor, waiting (with antici- 
pation) for the first stage of the National 
Matches to begin tomorrow ...... , and 
stealing a line from Paul Harvey, “Here’s 
the rest of the story......” 

Like most serious competitors, my 
practice began in early Spring, and by 
early August, having used enough pow- 
der, bullets and barrels to almost justify 
an ATF investigation...... , everything 
seemed to be coming together. Loads 
were working great, zeros’ were solid 
and standing position, well it almost 
reached a level that isn’t too embarrass- 
ing for a Master rating. 

With a solid week of loading for Perry 
behind me, and the balance of my gear 
carefully stuffed into an overloaded 
shooting stool, everything seemed ready. 
Then that little voice in the back of my 
mind, (the one that always tells me the 
truth) started talking, “Come on horse, 
you know there’s room for improvement 
in rapidfire and don’t forget that round 
that failed to extract last week......” 

Convinced, | headed for the range two 
days before leaving for Perry...... It was 
an enjoyable morning made all the better 
by a great offhand score.... and then, the 
2nd round in the string of rapidfire failed 
to extract. | dragged the little spent case 
out of the chamber, removed the bolt 
and looked for some foreign object under 
the extractor, checked the ejector ten- 
sion and found nothing wrong! | reloaded 
another 5 rounds and stood up thinking, 
“damn this up and down is becoming dif- 
ficult...... getting old (in the words of our 


new generation) SUCKS.” Looking at the 
target, | dropped in to sitting, stabilized 
the position, closed the bolt...... took a 
breath, centered, and squeezed...... and 
rapidly operated the bolt slamming the 
new round in...... and it stopped, firmly 
jammed by the spent cartridge that failed 
to extract. 

Prying out the remaining live rounds, 
my mind was saying, “Why now, two 
days before the Nationals?” ...... then 
common sense took over, “Better here 
than at Perry, dummy!” | had 48 hours to 
find the problem or go to my number two 
rifle, which meant reloading another 300+ 
rounds...... so | packed up the gear and 
headed for my gunsmith. 

A quick glance around the gun shop 
told me they weren’t busy and | knew 
Glen or Jim would find the problem. Just 
as important, being highpower shooters, 
| knew they’d do their best to have the 
problem fixed before | had to leave. | 
rang the bell at the counter mentally 
replaying the problem and assuring 
myself that it was simply another tired 
extractor...... and an unfamiliar face 
appeared saying, “Can | help you sir.” 

“Where’s Jim or Glen?” | asked in a 


un-characteristic rising voice...... “Well 
sir, I’m just filling in, both are on vaca- 
TION” 5.243 and anxiety started building as | 


asked if he was a gunsmith. “No sir, but 
maybe | can help.” So | explained, and he 
responded, “I know where they keep the 
extractors, will you be able to pick out 
the one you need?” Immediately | sense 
another problem, |’ve never replaced an 
extractor, hell | even have trouble taking 
the Remington 700 bolt apart. He 
brought the tray and | spotted the right 
extractors because they were smart 
enough to mark the tray... “Rem. .223 
extractors”. 

“These are the extractor rivets” he 
said, pointing to an empty hand. Thinking 
he was pulling my leg, and willing to play 
along, | put on my reading glasses and 
sure enough, there in the palm of his 
hand laid two of the smallest rivets ever 
devised by mankind...... in two different 
lengths. Not knowing which one was the 
correct size, | took both, and with a 
thanks for his help, left wondering, “How 
in the hell do you replace the extractor?” 

On the way home, | called on Boots 
Obermeyer who was looking un-charac- 
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teristically kind of glum and explained the 
problem...... “Strange , my number one 
rifle is acting up too...... ” he says, and 
now | knew why he was a bit glum. His 
rifle had not dropped a point in one hun- 
dred and eighteen shots...... at 600 
yards, that is, until last practice at Racine 
range when it started to throw fliers. 
Mentally cringing for bothering him with 
my problems, he (God, love him) patiently 
talked me through the procedure for 
changing the extractor and then offered 
one of his bolts (If we could find one that 
would match my headspace) as a possi- 
ble alternative, if the new extractor fails 
ne and that PS readers, is Boots 
Obermeyer, a man with his own rifle 
problems two days from the Nationals 
atthe and he doesn’t hesitate to put them 
aside to help another. That is a real 
friend! 

Six hours (three hours milling an anvil 
to fit the bolt face) and a splitting 
headache later, | sat at the loading bench 
staring at the bolt and cursing the day | 
decided not to take machine shop in high 
school...... the new extractor was in and 
it was time to test the rifle. | grabbed 
twenty dummy rounds and put them into 
four stripper clips, then thumbed in the 
first five, slammming the bolt forward and 
prayed that the round would extract...... 
and it did, flying a good 36 inches...... 
and rapidly repeated the exercise till all 
five rounds laid in a little pile...... and my 
headache diminished significantly. The 
second five rounds extracted as did the 
third five, with the same satisfying 
results. Taking the last clip and thumbing 
it home, everything worked until the 4th 
round...... when the diminutive .223 
dummy cartridge came back an inch or 
so, and laid in the bolt race. 

Frustrated and angry, | reached for the 
phone and dialed Tony Scala feeling the 
strong need to talk to someone who 
shares this highpower passion and when 
he answered, | yelled loud enough to 
have saved Long Distance charges, “I 
replaced the extractor and the SOB (Sick 
Old Bolt) still won’t extract at times.” 
Calmly (reflecting the training he has had 
as an executive with a major corporation) 
he says, “How about the brass, did you 
mike them?” “Sure, they’re the best of a 
lot!” “Did you check the rim dimen- 
sions?” he says. Now who ever heard of 
checking rim sizes? and wonder, “Can 
my friend really be losing it?” Naw, that 
can’t be the problem...... and yet, | can’t 
think of anything else so | told him that | 
would call him back and headed for the 
loading bench. 

Now the Sierra book shows the .223 
rim size to be .378" and Hodgen agreed 
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so taking twenty rounds of Perry rapidfire 
loads | measured the first rim...... and it 
came up .372", | selected another, and 
this one ran .375", and the third went 
.373". | took the dummy round that failed 
to eject and found that it measured only 
.371", and when | chambered it, sure 
enough, the new extractor wouldn’t hold 
beczce | grabbed the one that measured 
.375" (a loaded round) went outside, 
chambered it carefully and it extracted 
ree perfectly. 

The good news was isolating the prob- 
lem, the bad news was 200+ loaded 
rapidfire rounds packed and ready for 
Perry. | stared at the two 100 round 
caseguards that held my rapidfire loads 
knowing probably half or more would 
mike under .375". Resigned to the prob- 
lem | put my feet up on the bench, 
picked the first case and began checking 
rim dimensions. Two hours later, (and 
one hell of a lot smarter about the vari- 
ance in rim sizes) | had 63 usable rapid- 
fire loads...... and an awtul lot of slowfire 
ammunition! 

Dejectedly | took a box containing 500 
new cases, poured out 100 REM 7.5 
primers and into the Lee hand-primer 
and stopped...... thinking maybe | should 
mike the new brass before priming. With 
a sore thumb from the previous two hun- 
dred | began and the first new un-primed 
case miked .373", a full .005" under...... 
and on it went with the new brass varying 
as much as .0065". With 137 rounds 
measuring .375" or better, | primed and 
loaded until the job was finished. 

With the new rounds loaded and sup- 
per out of the way, | sat back and told my 
wife (How dumb can one guy get?) about 
the problem and she said, “Well honey, 
don’t you always check the cases before 
loading?...... and that remark left me 
wondering. | check case weight, neck 
thickness/concentricity, OAL, etc. ...... 
but who in their right mind would ever 
consider checking rim sizes as an impor- 
tant aspect of loading? With an “I 
thought you knew better” look, she left 
the room and | dozed off on the sofa. 

The next morning my beautiful lady 
was leaving for the office when she said, 
“Honey, isn’t that rifle kind of old...... 
maybe it’s wearing out like you......” and 
with that little stab at my manhood and a 
kiss, left for work. With a second cup of 
coffee | headed for the loading room to 
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clean up the previous nights mess and 
her remark finally sunk in...... proving that 
it doesn’t take a shooter to solve a 
shooting problem just common sense. 
(Sure wish you cold buy that stuff by the 
pound). 

I’ve been shooting this same fine 
Remington for over ten years and it had 
seen a lot of barrels, a few extractors, 
some case head separations, even some 
nasty pressure loads as | pushed the 
envelop using 80 grain VLD’s searching 
for that elusive “highest velocity/best 
group” and its taken everything thrown at 
it cose but it is getting old (like me). With 
those thoughts, | removed the bolt and 
measured the inside diameter of the bolt 
face at the point where the extractor sits 
and the micrometer read, .404", .026" 
larger than the SAMMI rim size for a .223. 
When you add that to a fairly worn 
extractor (no tension) and cases running 
as much as .007" under, you have all the 
ingredients for ruining a good day. 

Well the problem is behind me...... (I 
hope) and as | sit here thinking about the 
Nationals that begin tomorrow, I’m also 
thinking about Frank Doug Randalls’ 
excellent article in the August 93 issue of 
PS.3.3.3 and his intelligent (and | mean 
that) summarization...... “Overcoming 
conditions is an essential part of the 
game”...... Well Frank, permit me to take 
it one step further...... IT IS THE GAME 
and in my case, the magnet, that for 
twenty years has attracted me to the 
sport of HIGHPOWER competition. 

Carl R. Fischer 
1505 Lance Drive 
Twin Lakes, Wisconsin 53181 
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PILLAR BEDDING, THE EASY WAY! 


Dear Dave, 

As a two year subscriber to your fine 
magazine, | want to thank you for the 
information that | am able to get from 
each issue. Being a relative neophyte to 
the accuracy game of guns, each bit of 
information | can get is deeply appreciat- 
ed. Most of the articles regarding the 
bedding of rifles are written by gunsmiths 
who seem to have an unlimited supply of 
lathes, mills, drill presses, and other 
exotic tools with which to work. All this 
seems to say to the fellow with a hand 
drill, a couple of files, and some sandpa- 
per is “this job as | have described it is 
much too complicated for you to do — 
so send it to me!” As money is at a pre- 
mium for some of us, and being as you 
have asked for submissions often, | 
would like to offer this article up for your 
usage. 

The object of pillar bedding (as if you 
didn’t know) is to put the barreled action 
in the stock in such a fashion as to be 
solid, stable, and without stress. This can 
be accomplished easily without all the 
tools that are referred to in previous arti- 
cles in various magazines. As far as 
metal work goes, | send my actions to 
gunsmiths just like you do. When it 
comes to pillaring and bedding, | think | 
can do as good a job as anyone else, 
with tools commonly found around the 
average household. 

Tools required are a hand drill, sand- 


by 
John Lake 


paper, a small file, a screwdriver or allen 
wrench, and one or two miscellaneous 
items. | use Brownell’s Steel Bed for bed- 
ding as it has 72% stainless steel in its 
composition. It won’t rust. Aluminum pil- 
lars seem to be O.K. even though | would 
prefer steel. So let’s get on with it. 

Step 1 — Take the rifle apart, and 
measure the inletting on the bottom part 
of the rifle where the action screws go 
through. On Winchesters and Reming- 
tons it is a little over 1/2 inch wide. That 
is why | use 1/2 inch pillars (Winchester’s 
rear screw will require a smaller pillar as 
there isn’t much space between the trig- 
ger assembly and the screw hole). If 
there is any bedding compound at the 
recoil lug area (Winchester does have 
some) | remove it. A hair dryer will soften 
Winchester’s so that it can be removed 
easily with some form of pick. Remington 
usually doesn’t have any. If you have re- 
barreled then you have to open up the 
barrel channel in the stock so that the 
barrel doesn’t touch anywhere. 

Step 2 — Have two pillars, 1/2 inch in 
diameter, made, that are 1/8 inch longer 
than the depth of the holes through the 
stock. Make sure that the through holes 
in the pillars are 1/4 inch in diameter so 
that the action screws fit quite closely in 
the holes (they will be enlarged later). 

Step 3 — Round off just the edges of 
the pillars with a file, sandpaper, or what- 
ever you have, and gouge the outside 


surfaces fairly deeply with a file, dremel, 
or grinder so that the epoxy has some- 
thing to grab onto. Use a lot of gouges 
for increased strength. 

Step 4 — Now, with the stock upside 
down carefully enlarge the screw holes 
with a half inch drill. Be careful, and you 
can drill the holes without chipping out 
the edges. That’s why you drill from the 
outside-in. If by chance, you should chip 
out the bottom of the hole when the drill 
exits, it will be on the inside of the stock, 
and you’re going to bed the action after 
all of this anyway. After you have the hole 
all the way through, insert the drill in the 
hole fully and slowly rotate the drill in an 
arc around the vertical line of the hole. 
This will give you a hole that is hourglass 
shaped (tighter in the center than the two 
ends) and make sure that you have 
enlarged the hole so that it is about 1/32 
larger than the pillars all around. Also 
make sure that the center of the hole is 
enlarged to the point where you can drop 
the pillar in the hole and it won’t touch. 
Don’t overdo it or you will hit the inletting 
and now you will have to refinish the 
stock there. 

Step 5 — At this point make sure there 
aren’t any burrs around the screw holes 
in the action. If there are file or sand them 
off so that the hole is smooth to the 
touch. Now put the pillars on the action 
with the action screws and tighten them 
up as if you were putting the action in 
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the stock. Don’t overdo it, just firmly 
screwed together. Try putting the action 
into the stock. It should drop right in 
without any trouble. After all, you just 
took it out of there without any trouble. If 
there is any binding enlarge either of the 
holes so the whole assembly practically 
falls in without a bind of any kind. 

Step 6 — Take the pillars off, and put 
release agent on the action around the 
holes, in the holes, on the screws, and no 
place else. Clean the pillars with alcohol, 
MEK, acetone, or lighter fluid. Now 
reassemble the pillars snugly onto the 
action with the action screws. If your 
screws are too long then use a washer or 
two under the screw head, not between 
the action and the pillar. Also, if you are 
using a very heavy barrel you might have 
to put a spacer between the end of the 
barrel and the stock to keep the weight 
of the barrel from tipping the action up 
out of the stock. 

Step 7 — Mix your epoxy by volume if 
you can. It’s much easier than by weight 
(that’s why | use Brownell’s) and don’t 
overdo the hardener (catalyst). Better to 
use a hair less than too much. If you use 
too much hardener it won’t harden prop- 
erly. 

Step 8 — Using a Q-tip apply the 
epoxy to the inside of the holes in the 
stock quite liberally. then apply it to the 
outside surfaces of the pillars (you did 
put release agent on the screw heads 
didn’t you?). 

Step 9 — Here’s the key to a stress 
free pillaring! With the stock right side 
up in a cradle of some kind, lower the pil- 
lared action into the stock. Press down 
lightly and apply masking tape around 
the action over the front action screw 
and around the stock. Three layers 
should do it. Also put three layers over 
the rear receiver ring and around the 
stock. Don’t use a lot of pressure as all 
you’re trying to do is hold the assembly 
in place as lightly as possible. You don’t 
want to stress the action at this point. 
The advantage in doing it this way is that 
the pillars are already fitted to the action 
and there is no possibility of misalign- 
ment due to mismeasuring. 

Step 10 — Sit back, relax and wait a 
while. When the epoxy begins to set up 
clean any excess off around the bottom 
of the screws with Q-tips, toothpicks, or 
whatever you have. Don’t worry if you 
can’t get it all out as it will be taken care 
of later. | have to admit that | usually use 
a hair dryer on low heat about 8-10 inch- 
es from the assembly to speed up the 
curing time (impatient type). 

Step 11 — When you are certain it is 
finally cured take out the action screws 
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and you can lift the barreled action out 
without any resistance. You have created 
a stress free pillar job. 

Step 12 — Now that the pillars are in 
the stock solidly, you have to cut the pil- 
lars to length on the bottom of the action. 
Being as | do not have a drill press, | use 
a Forster case trimmer and | took the 
cutter shaft out of the trimmer assembly, 
took off the handle, put in a .257 pilot, 
and put the whole assembly in the drill. If 
the .257 is too tight then use a .243 pilot. 
Then, very carefully | inserted the pilot 
into the pillar and slowly turned down the 
pillar to the right height. Be careful that 
you get the face of the pillar even with 
the wood. Better a few thousandths high 
than too low. Aluminum is soft so take 
it slowly and not much pressure. At this 
point you can clean up the area around 
the pillars so that it is the same height (or 
a hair less) as the pillars. 

Now for the bedding. There have 
been many articles written about bedding 
and there is not much point in my repeat- 
ing them here. There are a few tips how- 
ever, that will make your life easier. | 
understand that the recoil lug should not 
touch anywhere except the rear surface. | 
take three layers of duct tape and | tape 
the front of the recoil lug, the sides, and 
the bottom (If it is a Mauser action | don’t 
tape the bottom as the action screw goes 
in there). 

When you are putting the release agent 
on the metal, be sure to use some on the 
duct tape as well. When you lift the fin- 
ished assembly out of the stock it will 
release beautifully and all you have to do 
is take off the tape with a 3 layer clear- 
ance everywhere except the back of the 


lug (use aS many layers of tape as you 
want clearance). 

| also bed forward of the recoil lug as 
far as the barrel coming out of the receiv- 
er is straight or two inches if it is a bull 
barrel (| don’t own one). | put a layer of 
masking tape in the stock where | want 
the bedding to end (not thick enough to 
touch the barrel though). Later on | can 
cut the masking tape out with a nice 
clean line. 

One of the things about putting the pil- 
lars in first, is that when bedding you can 
use the action screws to set the action in 
place on the pillars. The bedding com- 
pound will squeeze out anyway (provid- 
ing you use the compound before it 
starts to set up, very important — don’t 
use bedding compound that has 
already begun to set up), and you will 
have a stress free bedding job. 

Step 13 — Be careful with this step — 
Using a 9/32 drill, you now drill the center 
holes of the pillars out to size. This 
insures that the action screws will not 
touch the pillars in any way. Be careful 
that you don’t drill at a different angle 
than the pillars. Go slowly, and carefully 
and you will be all right. You don’t want 
to come out the other side at an angle. A 
variable speed drill is best and again, 
don’t use a lot of pressure as aluminum 
is soft. The reason for not doing it initially 
is that you want the pillars as well cen- 
tered as possible when you put the whole 
thing together. 

John Lake 
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AN ENGLISH FREE RIFLE 


by 
Andrew Campbell 


Dear Dave, 

| purchased “The Best of Precision 
Shooting, vol. |” after seeing it advertised 
in Fred Sinclair’s catalogue some 3 years 
ago and | became hooked. | immediately 
subscribed to your magazine and sent off 
for “The Best of Precision Shooting, vol. 
ll” and back issues of the magazine for 
the previous 2 years. | have derived great 
enjoyment and some useful information 
from your publication. Long may it con- 
tinue! 

| though you might be interested in the 
enclosed photographs of my new Free 
rifle which | intend to use in UIT 300 
metre competition. For the readers not 
familiar with this match, it is similar to the 
UIT 50 metre match which is shot in the 
prone, standing and kneeling positions. 
The course of fire for the prone match is 
unlimited sighters and then 60 shots for 
score, to be shot within 90 minutes. The 
three positional match is 40 shots prone, 
standing and kneeling, with unlimited 
sighters at the start of each stage. 

The action on this rifle is a Stolle 
Panda, right hand port and bolt, with a 
Jewell 2 oz. match trigger. The barrel is a 
Hart which has been chambered in .308 
Winchester with a reamer made up to my 
specifications (minimum SAMMI spec. for 
the body of the case and a tight neck of 
0.335 in.). The barrel is 29 inches long 
and has a 1 in 10 twist as | intend to use 
Berger 190 grain VLD bullets exclusively. 

May | mention in passing, that the help 
and advice of Walt Berger, Fred Sinclair, 
Neil Jones and others have been of great 
help in this project. 

The fitting and chambering of the bar- 
rel were done by Messrs. Kelbly who did 
their usual fine job. | picked up the bar- 
relled action when | came to participate 
in the rimfire competition at Camp Perry 
in July 1992. Barbara (my wife) and | had 
packed all our summer clothing as we 
had been assured that it was always 
sunny and warm during the matches. We 
drove into Ohio chased by a tornado!! It 
then proceeded to rain for most of the 
week! We were naturally blamed for 
bringing “English” weather with us, but | 
had to point out that electrical thunder 
storms and tornadoes do not feature in 
our weather reports. 

The stock is a laminate of Beech and 
Walnut, made by a British gunsmith 
named John Sims and his partner, 
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Note the quality of the laminate and the butt plate. 


Graham Howarth, based on one of their 
patterns for smallbore free rifles. John 
and Graham make up the laminate them- 
selves to ensure that it is up to the quality 
they require. | decided on a laminate 
stock as they are more stable than ordi- 
nary wood. | had decided against a fibre- 
glass stock as we do not have a lot of 
experience with this type of stock, and 
although | may have been tempted to 


experiment, none of the designs | saw in 
the various stock makers catalogues 
came anywhere near to the design | 
wanted. The fore-end of the stock has 
been cut away to clear the barrel to facili- 
tate cooling, and to save weight. The 
weight of the complete rifle ready to fire 
is 7.7 kilograms (16.98 Ib.), this is quite 
heavy but | wanted it that way as it is a 
way of reducing the felt recoil. 
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Note Anschutz sights on offset sight block, and Fred Sinclair’s chamber plug. 
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The butt assembly is John’s own 
design. It is mainly made of aluminum 
alloy to save on weight. It can be adjust- 
ed in any plane and is something of an 
engineering work of art. The accessory 
rail under the fore-end is offset to the left 
to ensure that the weight of the rifle is 
centered on the left palm. As my firing 
position dictates that | use a raised cheek 
piece, | have had a hinge inserted in the 
front portion of the cheek piece so that 
the bolt can be drawn fully backwards. 
The cheek piece can be adjusted both 
vertically and horizontally. The action is 
pillar bedded and bolted onto the stock. | 
was tempted to try a glue-in but decided 
to stick with the method | know best. 

| am a firm believer in extreme rifle 
accuracy aS espoused by your publica- 
tion, and | have applied as many of these 
principles as possible to this rifle. 

| use Lapua 308W cases as these have 
consistently the least variation in weight 
and concentricity of any cases available 
in the UK. | purchased 500 cases from 
the same batch for this rifle, and having 
checked the concentricity of the case, 
just ahead of the web using a Neco tool, | 
found 392 cases less than 0.0015 in., 69 
cases less than 0.002 in. and the remain- 
ing cases all came in under 0.004 in. | will 
look forward to reading about any tests 
carried out on the new Lapua PPC cases 
to see if they are as consistent. | looked 
at other calibre’s when | was planning 
this rifle, but decided to stick with 308W 
(7.62 Nato) as this is by far the most pop- 
ular calibre in England, and getting com- 
ponents is fairly simple. Not so with most 
other calibre’s! My only regret is that | did 
not order a 308W Ackley Improved ream- 
er, as the additional powder capacity 
would be most welcome, but | intend to 
remedy this when | rebarrel my old 300 
metre rifle next year. We have to plan 
well ahead when calculating our shooting 
budgets as a new barrel will cost in the 
region of £350 ($525). 

| turn the necks of my cases to 0.013 
in., which ensures that | only need to 
neck resize when | reload. | used to find 
this an extremely boring job until | pur- 
chased one of the Forster power case 
neck turners and used it on my drill 
press. | can now neck turn 500 cases in 
about 2 hours. Primer pockets are 
deburred and trued and the necks are 
trimmed down to 2.005 in. The cases are 
then all weighed so that each batch of 80 
(20 sighters and 60 shots to count), are 
all within 1 grain of the others in that 
batch. | noted that all 500 prepared 
Lapua cases weighed within 3 grains of 
each other. 


Continued on next page 
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AN ENGLISH 
FREE RIFLE 


Continued 


| did my barrel break in by firing 1 and 
cleaning for 5 shots, firing 2 and cleaning 
for 10 shots, firing 3 and cleaning for 30 
shots, then firing 5 shots and cleaning 
until | had fire formed 80 cases. | had 
used Friction Block during the break in 
procedure as per the various articles in 
your publication, and | was amazed at 
how easily this barrel cleaned up, with 
very little copper fouling. | did this chore 
and the initial testing at Wiltshire 
Shooting Centre in Devizes, England, on 
their range which is in an old converted 
railway tunnel. 

| use Federal 210m match primers and 
43.6 grains of Vihtavouri N150 powder 
behind a Berger 190 grain VLD bullet, set 
to just touch the lands, as my main load. 
Berger bullets are excellent, and, if 
shipped direct from the USA, can be pur- 
chased at a substantial saving over bul- 
lets sold by UK retailers. Vihtavouri pow- 
der has just started to be advertised in 
your publication, and | would have no 
hesitation in recommending it to anyone, 
as the consistency, batch to batch, 
would be hard to beat. | do not throw the 
powder charges directly into the case as 
this powder is cylindrical in shape and 
can stick in the powder measure. | throw 
each charge into a pan and weigh it on 
an RCBS electronic scale. | find this 
almost as quick, due to the speed at 
which this scale stabilizes. This is the 
most accurate load that | have found, 
producing consistent 5 shot groups 
under .400 in. at 100 metres using a 
bench rest and scope. (Best group size 
.190 in.) This load chronographs at 2664 
fps. 

As you can see from the enclosed pho- 
tographs, | have had the sights offset to 
the left. This was done for two reasons, 
the first is to remove the sights from 
directly over the barrel, so that the heat 
rising from the hot barrel will not affect 
the sight picture, the second is to ensure 
that my head is upright and that | do not 
need to cant the rifle to any great degree. 
| use Anschutz sights, as | find most of 
the long range target sights available are 
only adjustable by 1/4 minute clicks for 
windage and elevations. | find this too 
coarse and prefer the 1/8 minute clicks 
on my sights. It would probably be a dif- 
ferent story if | had to constantly change 
the elevation of the sights to shoot 
through various distances. 

Our rifle barrels get very hot as we fire 
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Note offset sights and elasticated heat shield. 
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80+ shots usually within 70-80 minutes. | 
have not seen many articles in Precision 
Shooting dealing with the effect of hot 
barrels on group sizes, except for the 
article on Building An NRA Match Rifle by 
Dennis R. Flaherty in your December 
1992 issue. Whilst | agree with Mr. 
Flaherty that the temperature of a car- 
tridge placed into a hot chamber for any 
length of time will result in increased 
velocity, | do not believe that it makes 
much difference in practice when firing a 
300 metre course, as the barrel will have 
heated up after the first ten or so sighting 
shots, so that we use the sights to lower 
the centre of the group to adjust for the 
increase. What we do have to beware of 
is the barrel cooling down too much in 
the case of a rifle or target malfunction. 
My sympathies to all NRA match rifle 
shooters when they only have 2 sighting 
shots. When | test my ammunition, | 
always fire 3 consecutive 5 shot groups, 
after determining the most accurate load, 
to ensure that the last 5 shots will still 
group through a hot barrel and do not 
show signs of undue pressure. Each 
round is left to “cook” in the hot chamber 
for 1 minute, as | rarely have a round 
chambered for longer than that period of 
time. 

There is an opinion on our side of the 
pond that a hot barrel causes the group 
to “walk” due to the inbuilt stress in the 
barrel being relieved by the heat. Is this 
true? Are cut rifled barrels better in this 
respect than button rifled barrels? Should 
our barrels be fluted to give more surface 
area for cooling? The other problem with 
our course of fire is barrel fouling as we 
cannot clean our rifles during the match. 
Whilst | realize that this does affect the 
size of the group, | do not believe that the 
group opens up to any great degree, as 
experience shows that the group will still 
keep within the 50 centimetre X ring at 
300 metres. Perhaps you could persuade 
some of your distinguished contributors 
to share their views on these matters. 

Keep up the good work in your excel- 
lent publication. 

Yours Sincerely, 
Andrew Campbell 
2, Old Forge Close 
Tingewick 

Bucks 

England 

MK18 4RH 
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CAST BULLETS AT 600 YARDS 


by 
Glenn R. Latham 


Depending on your point of view, this 
either sounds formidable or merely like 
another stroll in the park. Many shooters 
think of cast bullets as only good for 
cheap, short range plinking, while others 
might remark, “Only 600 yards? Why, the 
black powder boys shoot them twice that 
far!” 

Nevertheless, shooting cast bullets 
side-by-side with high power shooters on 
the regular MR-1 target was a bit intimi- 
dating. After all, they were shooting 
mostly Sierra Matchkings. 

The match was one of Buffalo Creek’s 
600 yard “any-any” matches (any rifle, 
any sight), and while a few shooters were 
shooting scoped rifles, most were using 
the opportunity to polish their long range 
shooting skills with their NRA service and 
match rifles. | was shooting my “do 
everything” rifle, a pre-’64 M70 
Winchester standard hunting rifle in .30- 
06, topped with a Leupold 24x scope. | 
call it my “do everything” rifle as | have 
used it for everything from cast bullet 
benchrest (where it has set a number of 
records) to hunting, and now high power 
shooting. 

| learned of these matches while 
attending my first highbower match this 
spring, a DCM qualification match. Some 
of the regular shooters asked me if | was 
going to shoot the 600 yard any-any 
match the next day, and | replied, “What 
match?” It was too late to enter that 
match, but | obtained information on the 
remainder of the matches the club had 
scheduled for the summer, and began to 
work up an appropriate cast bullet load. 

| did have a tiny bit of experience 
shooting cast bullets at long range, as | 
had shot one 40-round high power sil- 
houette match with cast bullets a number 
of years ago. The targets were of course 
from 200 to 500 meters, the most distant 
ones being only a bit more than 50 yards 
closer than the MR-1 target was going to 
be. Since the 600 yard match was going 
to be fired from the prone position with a 
sling, it sounded a good bit easier than 
trying to hit those little steel rams from 
the offhand position, although | did man- 
age to tag two of them in that match. 

The load | had used in the silhouette 
match consisted of the RCBS 30-180-SP 
cast of wheel weights and heat treated 
(191 grs.) loaded over 42 grs. of H4895. 
The velocity was 2440 fps, and accuracy 
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LBT 310-140-SP, RCBS 30-180-SP, LBT 309-190 SP 1" R, 168 BTHP Match for comparison. 


All three cast bullets have proven to be good performers at high velocity. 


was quite good, as | was able to call all 
my shots, until the wind started blowing 
at the ram line. Then | was holding off the 
animal into the wind, trying to score hits. 

At the time, this was the best bullet | 
had which combined accuracy at high 
velocity with a decent ballistic coefficient. 
Recently, however, | have been playing 
with bullets cast in a mould from LBT 
which Veral Smith marked “309 190 SP 1 
INCH R” (R for radius). This mould casts 
bullets a good bit more streamlined than 
the RCBS blocks, and ready to load 
weight is a bit greater at 197 grs. 
Although | hadn’t shot it a lot, it had done 
well at high velocities (over 2500 fps) in 
my ‘glass stocked Remington M78 .30- 
06 which | now use for hunting. 

| cast up a batch of these bullets, heat 
treated them and lubed them with LBT 
Blue. | then ran them into a bumping die 
called a Coaxisizer to square the bases. 
These dies were made by Ed Wosika, but 
are unfortunately out of production at this 
time. Ed was making these, as well as a 
number of other innovative shooting 
products in his “spare time”, while hold- 
ing down a full time engineering job and 
trying to be something other than a part- 
time family man. Although the products 
were well received, Ed decided his family 
had to come first, and so ceased produc- 
tion. A new manufacturer has been 
found, but funds to resume production 
have not. Anyone looking for a shooting 
related investment can contact Ed at The 
Hanned Line, PO Box 161565, Cupertino, 
CA 95016-1565. 

| then loaded them over selected 


charges of 4350, 4320, 4895, and 
Thunderbird 5050. Velocities of all loads 
were in the 2320 to 2420 fps range, and 
some shot well, while others were 
chalked up to experience. (The 4320 load 
was so poor | didn’t even measure the 
“group”, | just wrote “wild” in my note- 
book.) Thunderbird 5050 showed the 
most promise, which was handy, as | had 
an eight pound jug of the stuff, and no 
magnum rifle in which to shoot it. It is a 
very dense ball powder, as 67 grains 
(that’s right — sixty seven) can be trick- 
led into a neck sized Winchester 30-06 


The LBT 309-190-SP 1" R and same loaded 
in a .30-06 case. 
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case, and it just starts to come into the 
neck. | settled on 65 grains, with a 1/16" 
poly wad separating the bullet from the 
powder. This load generates 2330 fps, 
and in testing bumped and unbumped 
bullets before the match, averaged just 
under .15" for two 10-shot groups at 100 
yards. The group fired with the 
unbumped bullets was only .16" larger 
than that of the bumped bullets, but it 
was more “hollow”, while the bumped 
bullet group had a denser core, an 
advantage in score shooting. 

Since | have just started playing at this 
high power game, | don’t yet have all the 
proper equipment. | wore a t-shirt, a 
sweatshirt, and a light “fake leather” 
jacket, as it had a good non-slip finish. 
My old elbow pads left over from my pis- 
tol silhouette days were slipped on for 
added protection, and a sleeping bag 
served as a shooting mat. | do have a 
nice shooting mitt and a Freeland sling, 
which helped. 

Boy, do | still have a lot to learn about 
shooting prone! | crawled into position 
during the preparation period to do some 
dry firing, and found the 1/8 minute dot in 
the Leupold scope dancing all over the 
nine and ten rings. | could tell this was 
going to be fun! 

Before heading up to the match, | used 
the Coxe and Beugless charts to esti- 
mate a ballistic coefficient for the LBT 
bullet and came up with .44. | then used 
this figure in a computer program to 
determine the amount of additional ele- 
vation needed between 200 and 600 yard 
zeros. When | cranked the required cor- 
rection of 20.5 minutes into the Leupold 
scope, | found | was only about 2 min- 
utes from the limit of elevation adjust- 
ment. That was a bit too close for com- 
fort, so | put a few paper shims under the 
scope in the rear ring to provide some 
breathing room. 

This match allowed an unlimited num- 
ber of sighters, so | brought along 20 
extra rounds for the three 20-round 
strings, just in case. However, | lucked 
out, as my first two sighters were at 5:30 
and 6:30 in the eight ring — less than two 
minutes below the center of the X-ring. | 
came up seven clicks and my third 
sighter was a 10. (Going back to the bal- 
listic program and plugging in the addi- 
tional drop | came up with a BC of .39, 
which may be more realistic than the 
estimate of .44. Only down range chrono- 
graphing on two chronographs simulta- 
neously will tell for sure.) 

That was good enough for me, consid- 
ering the way the crosshairs were danc- 
ing around the bull, and | went for score. 
This was early in the morning, with virtu- 
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The Hanned Coaxisizer die, showing the base punch, die body and top punch (which is 
upside down). Base punch snaps into the shellholder slot, the die body is adjusted up or 
down in the press to modify the length of the nose and body of the cast bullet, and the top 
punch is dropped into the top and smacked smartly with a mallet to upset the undersize 
nose of the cast bullet. A small pure lead slug in the top punch (barely visible in the photo) 
forms itself perfectly to the ogive of the cast bullet. Not currently available. 


ally no wind or mirage to deal with, and | 
was pleased with the score of 175-3x | 
brought off the line. After scoring for the 
other shooter, we went to the pits to pull 
for the other relays. 

As expected, the wind came up by the 
time | was ready to shoot my second tar- 
get, and | did not do as well, posting a 
155-1x. | learned a bit trying to read the 
conditions, and managed a 159-2x on 
the third target in conditions which if any- 
thing, were a bit worse. My total score of 
489-6x (81.5%) was good enough to 
keep me out of last place, and | managed 
to keep all my shots in the 60" scoring 
rings (although | used all 60"!), allowing 
me to reach both of my goals. 

By the time the second match | was 
able to attend rolled around, | had done a 
bit of reading on the prone position, and 
had practiced it a little at home. The dot 
was still quite active, but | was able to 
keep it mostly in the 10-ring, as opposed 
to all over the nine and ten rings the first 
match. Conditions overall were a bit bet- 
ter than the first match, and although no 
single target was as good as that first 
175-3x two months before, | managed to 
finish with a better score of 507-4x, or 
84.5%. Once again | managed to keep all 
the shots in the scoring rings, but with 
only five shooters in attendance (as 
opposed to about 40 the first match), 
attempting to stay out of last place was 
hopeless. 

Well, how much did | give up by using 


these cast bullets as opposed to Sierra 
Matchkings? Plenty, I’m sure. | had 
hoped to be able to shoot a few more 
matches, and use Matchkings in the last 
one, after | felt | had obtained the best 
scores | was capable of shooting with the 
cast bullets, but unfortunately my sched- 
ule did not allow entering any more 
matches. Comparing my cast bullet load 
to the Sierra 200 gr. Matchking on the 
computer showed rather striking differ- 
ences. At equal velocities (2330 fps), the 
Sierra bullet is subject to only about 60% 
of the drift of the cast bullet in a 5 mph 
cross wind (15.6" against 25.3"). At a 
realistic top velocity of 2500 fps, the 
Matchking only shows 14.1" of drift, and 
requires 6.7 minutes (40") less correction 
from a 200 yard zero. 

The greater inherent accuracy of the 
Matchking would be good for quite a few 
more points, no doubt. At 1.5" for 10- 
shot groups, this cast bullet load is quite 
accurate considering its velocity. | 
wouldn’t be surprised if the Sierras would 
group into half of that (and maybe even 
less with a steadier trigger jerker behind 
the buttplate) as this rifle has proven to 
be quite accurate, despite still residing in 
the factory bedding (if it ain’t broke, don’t 
fix it, dadgummit!). | will continue to 
shoot these cast bullets when high power 
shooting resumes in the spring of 1994, 
and see just how well | can get them (and 
myself!) to score. I'll let you know how it 
turns out (apologies to Jerry Wm. Faul). 
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THE 30-378 WEATHERBY 


by 
Bob Casper 


Dear Dave: 

| thought you may be interested in 
some information regarding the process 
of obtaining, loading, and shooting a 30- 
378 Weatherby. The gentleman who 
owns the rifle, Bill Winters, has allowed 
me to send you this little story in the 
hope that it may spark some interest by 
other readers. 

Bill has had some very good guns, 
made by Shilen and Jarrett Rifles, that 
are remarkably accurate, and has been 
interested in precision handloading for a 
long time. He first became interested in 
long range shooting (over 500 yards) 
about two years ago when he noticed 
articles by Wayne Ash and Dan Lilja in 
Precision Shooting. After many phone 
calls to Dan Lilja regarding the 30-378 
and the 338-378, Bill ordered the rifle in 
October of 1992. We drove to Dan’s 
shop (about two days distance) in early 
May of 1993 to pick it up, and we were 
very impressed with the finished product. 

Dan Lilja did all the work on this rifle, 
and | cannot say enough about the quali- L to R: 378 Weatherby brass; RCBS form dies 1 & 2; Lilja sizer and seater dies; sized, neck 
ty. The rifle is based on the Hall “G” turned, primed charged with powder and bullet seated ready to fire form; fire formed; a 
action with a Jewel trigger (set at 16 oz.), dummy round. Front (L to R): Sierra 220 gr MKHPBT, Berger 210 gr VLD. 
set up for switch barrel. The 30- 378 is 
chambered in a Lilja 1.5 inch diameter 30 
inch long stainless steel barrel. The stock 
is a Six Enterprises heavy bench. To 
complete the rifle, a Leupold Mark 4/16X 
scope was placed in Kelbly rings and 
installed on Davidson bases. 

Bill broke in the rifle using the shoot- 
one-then-clean routine, using Shooters 
Choice and a Dewey rod for the first 
twelve shots. At number nine shot there 
was no longer any sign of copper. After 
the number twelve shot, Bill started with 
shoot-three-and-clean. There was never 
any copper fouling since number nine, 
and after sixty shots, this is still true. It is 
interesting to note that during the break 
in, Bill was also fire forming his brass and 
getting 3/8 to 1/2 inch three shot groups. 

Bill starts his case preparation with 
new 378 Weatherby brass. The brass is 
sized in RCBS form die #1, then #2. The 
cases are then sized in a Lilja die that 
was made with the same reamer as the 
rifle. The cases are trimmed to length and 
then neck turned using the Hart 
turner/Sinclair case holder, to a loaded 
diameter of .3345. The chamber neck 


L to R: Jones Decapper, Jones press, Jones straight line dies, Sinclair case holder, Hart 
Continued on page 88 neck turner. 
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Bill Winters and 1000 yard target, August 1993. 1000 yard target (vs the wind), August 1993. 


The 30-378. 
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900 yard target (vs the wind), August 1993. 
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THE 30-378 
WEATHERBY 


Continued 


diameter is .336, a tight neck chamber- 
ing. The cases have their primer pockets 
and flash holes uniformed, and then are 
primed with Federal 215 magnum 
primers. One hundred grains of H5010 
are added, and a Sierra 220 grain 
MKHPBT is put in place using the Lilja 
seating die. This is the fire forming load, 
and the bullet is placed hard into the 
lands. After fire forming, the quality of the 
form is assessed. If the form is good, the 
primer is punched out using the Jones 
decapper, and the brass is neck sized in 
a Jones straight line die on a Jones 
press. The regular load of 107 grains of 
H5010 is then used. The Sierra bullet is 
seated with a Jones straight line seater 
(using the same press) so that the bullet 
is .008 off the lands. This load gives a 
velocity of 3150 fps., and less than .0005 
belt expansion. 

This load is known to fall into 1/4 inch, 
three shot groups, at one hundred yards 
Unfortunately for Bill he didn’t shoot 
these groups, and the real shooter will 
remain nameless. On a windy day Bill 
shot a five inch group at 900 yards, while 
| shot a six inch group at the same range. 
Bill also shot a 6 3/4 inch group at 1000 
yards. This is on a field where the bush is 
broken at three places, and | am sure the 
wind blows in three different directions. 
Bill has an open invitation to anyone who 
thinks they can do better on this range. 
Bring your guns, but be prepared to buy 
refreshments after, the fun begins at 
1000 yards. 

Bill has a few things he wants to do 
with the gun before winter. He wants to 
work up a load with the Berger 210 VLD, 
and get more familiar with a drop chart | 
am making with PC Bullet. Then when 
winter comes and the wolves stand off at 
700 yards in defiance, they are going to 
get a big surprise. 

In closing, one of the best magazines 
available today is Precision Shooting 
magazine! 

Good shooting. 

Bob Casper 
10836 - 95 Street 
Grande Prairie, AB 
Canada T8V 127 
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The Fundamentals of Bullet Design 
A New Bullet Designed By PRODAS 
By Eric Williams 


Just as a barrel is to a gun, a bullet is the 
key component to a cartridge when one is con- 
cerned about precision performance. There are 
key design elements which constitute a complete 
bullet. These design elements include: overall 
length, driving band length, boattail length, ogive 
length, ogive radius, boattail angle, meplat dia- 
meter, material of construction, and jacket thick- 
ness (if a jacket is used). Whether one's approach 
to bullet design is to make a few changes to an 
already existing design or to design a bullet from 
scratch, it's important to understand the effect 
each one of the design elements has on the overall 
performance of the bullet. This is especially 
important when one considers there are an unlim- 
ited number of combinations of the various 
design elements and most those possible combi- 
nations will simply not work. If you are a bullet 
designer or wish to be one, how do you know 
which of the unlimited design possibilities will 
work and which of the possibilities will be the 
best for your particular application? This ques- 
tion cannot be adequately covered in just one 
article. What I can leave with you are a few 


Boattail Angle 
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generalities of just how modifications on the 
bullet design elements affect performance and 
what tools are available to aid in your design. 
Free flight dynamics and bullet design are 
complex subjects. The physics of these subjects 
has been known for some time but it is only 
recently that computer models have been devel- 
oped which can be used routinely. In 1972, under 
contract to Picatinny Arsenal, General Electric 
began development of a general projectile design 
and analysis tool; that tool is called PRODAS 
which is an acronym for Projectile 
Design/Analysis System. PRODAS is a trade- 
mark of the General Electric Company currently 
used under license by Arrow Tech Associates. 
PRODAS can compute a projectile's inertial prop- 
erties (weight, center-of-gravity location, axial 
and transverse moments of inertia), estimate aero- 
dynamic coefficients (three force and three 
moment coefficients), compute gyroscopic and 
dynamic stability factors, estimate dispersion, and 
simulate trajectories. In the seventies and early 
eighties only mainframe computers could handle 
the computational tasks of PRODAS. Since that 
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time, PC's have arrived which provide as much 
power as earlier mainframes. Arrow Tech 
Associates has developed a personal computer 
version called PC-PRODAS which brings the 
power of state-of-the-art bullet design to every- 
one. Arrow Tech Associates has given me a full 
working trial copy of PC-PRODAS which has 
taught me some important elements of bullet 
design and has allowed me to design a new .50 
caliber projectile. 


The Pri pasideaatl fa Bull 
Designer 


There are five items which must be taken 
under consideration when designing projectiles. 
First, gyroscopic and dynamic stability must be 
considered. Without sufficient gyroscopic (to 
ensure the bullet doesn't tumble) and dynamic 
stability (to ensure that the yaw decreases down- 
range) the bullet will not fly nose first, period. A 
consideration of high importance to the long- 
range shooter is the ballistic coefficient. With 
ballistic coefficient it's not a question of if the 
bullet will work, but just how well it will work. 
Another consideration, which is probably the 
most neglected by bullet designers, is the bullet's 
dispersion sensitivity. Depending on the particu- 
lar design, a particular amount of minimum dis- 
persion can be expected resulting from bullet 
yaw. One would obviously want to minimize 
dispersion. The fourth consideration is the mate- 
rial and method of construction. By method of 


of Attack 


construction, we are talking about jacketed bullets 
verses homogeneous solids. Depending on your 
requirements there are advantages to each of 
these designs, and each design and their material 
of construction has implications on the bullet's 
performance. Finally, terminal performance is 
usually an important consideration. Since this 
treatise will deal with paper punching bullets, I 
won't address this topic, but whether it's bullet 
performance on game or on armor, terminal per- 
formance is usually a very important considera- 
tion. 


C ic and D ic Stabilit 


We'll start with gyroscopic stability since 
this is probably the essential consideration in 
bullet design. A bullet can have two types of 
rotational motion. One is generally referred to as 
spinning and the other is tumbling. Momentum 
associated with spinning a projectile is referred to 
as the axial angular momentum. It is the axial 
angular momentum which opposes the normal 
(perpendicular) forces which try to tumble the 
bullet. Since these quantities can be derived by a 
combination of computational and empirical 
methods, one can calculate if a bullet will be 
stable and by how much. 

There is a simple tool available called the 
Greenhills formula for calculating the required 
twist for stabilizing a particular bullet. This 
formula, frequently, will give a correct answer, 
but it doesn't work for all bullet designs and it 
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Diagram identifies the primary forces and moment acting on a spin stabilized projectile in flight. The 
Magnus, pitch damping, and spin deceleration moments have been omitted for clarity. 
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doesn't give any indications of the degree of 
stability. The Greenhills formula only considers 
a bullet’s length relative to its caliber. PRODAS 
considers all factors that affect spin stability. The 
result is the gyro stability factor (S,) which must 
be greater than 1.0 for a bullet to be stable. The 
formula used by PRODAS to calculate the gyro 
stability factor is shown below. 


2.2 
_ 24 P 
* «pC,,d ° where, 
L = axial moment of inertia 
p = rotational rate 
ly = transverse moment of inertia 


= air density 


p 
Cre 7 pitching moment coefficient 
d = projectile diameter 


The numerator of the equation represents 
the axial angular momentum of a spinning bullet. 
It depends on the spin rate squared and the axial 
moment of inertia squared. The axial moment of 
inertia of a bullet is proportional to the diameter 
of the bullet squared times its mass. To be exact, 
the axial moment of inertia depends on the rela- 
tive placement of mass to the rotational axis. For 
instance, a copper jacketed lead-cored bullet will 
have a lower moment of inertia than a hypotheti- 
cal lead jacketed copper-cored bullet of the same 
dimensions and mass. Since the mass of a bullet 
is dependent on its density, one can see higher 
density materials of construction will lead to 
bullets with higher moments of inertia. The rota- 
tional rate is also found in the numerator as one 
would expect; higher spin rates translate into 
higher stability factors. 

The denominator of the equation contains 
factors that deal with the forces involved with 
tumbling the bullet. Since tumbling is a rotation- 
al movement the transverse moment of inertia 
becomes an important factor. As with the axial 
moment of inertia, the transverse moment of 
inertia depends on the placement of mass relative 
to the axis of tumbling which passes through the 
center of gravity of the bullet. The transverse 
moment of inertia is proportional to the square of 
the length of the bullet. As we already know 
from the Greenhills formula, stability is strongly 
dependent on the length. Generally, bullets 
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should be kept under six calibers in length or else 
gyro stability will be difficult to achieve. 

Some shooters have found out the hard 
way about the dependency of stability on air 
density. Bullets marginally stable during summer 
matches probably won't fly during the winter 
because of an increase in the air density. As indi- 
cated by the above equation, if we were to double 
the air density we would halve the gyro stability 
factor. 

The pitching moment coefficient is a bit 
more complex of a factor. It depends on the rela- 
tive placement of the center of gravity to the aero- 
dynamic center of pressure and the normal force 


which is trying to tumble the bullet (Cy,g = 


CNq(normal force coefficient) X (separation 
between the center of gravity and the center of 
pressure in calibers)). The shape of the ogive and 
the velocity of the bullet affect the pitching 
moment coefficient. The best example I can 
think of for understand the pitching moment is to 
think of turning a wheel on an axle. The axle 
represents the bullet center of gravity and the 
point at which the normal force is applied repre- 
sents the aerodynamic center of pressure. The 
force applied to turn the wheel is the normal 
force. Trying to turn the wheel by applying force 
to its outer edge (larger pitching moment) takes 
less force than closer to the axle (smaller pitching 
moment). We can now understand why a large 
separation between a bullet's center of gravity and 
its center of pressure will make it easier to 
tumble. 

As a rule of thumb, bullets with longer 
radius ogives will have lower pitching moment 
coefficients and therefore, will possess higher 
stability factors. This is because longer radiuses 
result in lower normal forces and cause the center 
of pressure to move rearward closer to the center 
of gravity. In fact, conical ogives result in the 
highest stability factors while round nose bullets 
would have the lowest stability, with bullet length 
held constant. Also, increasing boattail angles 
will slightly increase the stability factor. 

As a bullet's velocity decreases while it 
travels downrange, the normal force also decreas- 
es and consequently, the pitching moment coeffi- 
cient decreases. Since the velocity decays much 
faster than the bullet spin, the gyro stability 
factor will always increase downrange. 
Therefore, one really only needs to be concerned 
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Finned limited range training bullets - 
designed such that gryo stability decreases 
downrange due to a rapid decay in spin. 


about bullet stability at muzzle conditions. An 
interesting design feature of some limited-range 
training bullets was the placement of a fin-like 
structure in place of a boattail. These fins caused 
the spin to decay at a fast enough rate such that 
the stability factor would decrease below 1.0 
somewhere downrange, and the bullet would 
begin to tumble, limiting its range. 

The diameter factor in the denominator of 
the equation is somewhat misleading since it is 
canceled out by the dependency of the axial 
moment of inertia, in the numerator, on diameter. 
As most know, larger caliber guns generally 
require slower twist rates in inches per turn. 
However, the required spin rate in calibers per 
turn is nearly constant for all bullets. 

To understand dynamic stability one must 
understand the precession and nutation of a spin- 
ning body. The behavior of a spinning top is the 
best way to visualize the motions of precession 
and nutation. If a spinning top is placed on the 
ground with its axis of spin at any angle other 
than straight up, it will precess with its axis of 
spin tracing out the outer surface of a cone. Quite 
often the top will not precess smoothly but it will 


wobble as it traces out a cone. The wobble is 
called nutation. Similar forces that cause the top 
to precess and nutate apply to a spinning bullet 
and it, too, will exhibit the motions of precession 
and nutation. With a bullet it is desirable to have 
the motions of precession and nutation decay as it 
flies downrange. In the language of shooters the 
bullet should "go to sleep." Precession and nuta- 
tion cause an increase in drag. 

The dynamic stability is a measure of how 
fast and synchronic the precession and nutation 
frequencies decay. PRODAS calculates a 
dynamic stability factor which must be between 
0.0 and 2.0 with a dynamic stability factor of 1.0 
being ideal. It is possible to concoct bullet 
designs in which either the precessional or nuta- 
tional motions grow, but this is usually not a 
problem, unless excessively long boattails or 
ogives are used. Sometimes a dynamic stability 
problem is encountered downrange when a bullet 
goes transonic. PRODAS can analyze the 
dynamic stability of a projectile over its complete 
trajectory. PRODAS will also calculate both the 
individual nutational (L)) and precessional (L>) 
damping coefficients. The bullet designer must 
be sure that both L, and Lp are negative to assure 
these motions will decay. 

As an example of a bullet with a dynamic 
stability problem, a probe-nosed limited-range 
training .50 caliber projectile has been designed 
by Aircraft Armaments Inc. (AAI). This projec- 
tile has a very low dynamic stability factor which 
goes negative a short distance downrange. In 
effect, the precessional motion of the projectile 
continues to grow until it is no longer stable. 


Bullet Desi 1 Ballistic Coeffici 


The fundamental and important relation- 
ship of bullet design to ballistic coefficient is 
borne out with the following equation: 


Fy eis 
a 


where, SD = sectional density and 1 = form 
factor. 
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Probe-nosed AAI limited range training 
projectile - designed with an inherent 


dynamic instability. 


It's now evident that all one needs to do is 
to increase sectional density and decrease the 
form factor of a bullet to maximize the ballistic 
coefficient. The major limitation to increasing 
ballistic coefficient is the stability factor. Longer 
bullets will have higher sectional densities but 
will also have lower stability factors. One meets 
a limit for ballistic coefficient which is very close 
to being linearly proportional to caliber. Simply 
put, a fifty caliber projectile can have a max- 


imized ballistic coefficient which will be twice 
that of a maximized twenty-five caliber projectile. 
The ballistic coefficient verses the stability 
factor is the greatest tradeoff a small-arms 
bullet designer will encounter. 

A bullet designer must also be aware that 
the sectional density and the form factor are 
usually dependent upon each other. The only 
way to change the sectional density without 
changing the form factor is to change the bullet's 
material of construction. If one tries to modify 
the form factor by changing the ogive or boattail 
dimensions, one will invariably change the sec- 
tional density simultaneously. The point I'm 
trying to make is that one really needs a computer 
program like PRODAS to find where the 
maximum ballistic coefficient occurs for a partic- 
ular stability factor requirement. 

I can leave you with some general rules of 
thumb regarding bullet design and maximizing 
ballistic coefficient. First, choose a bullet length 
between 5 and 5.5 calibers in length. The ogive 
should be about 3 calibers in length, the driving 
band (wheelbase of engraved surface) about 1.5 
calibers in length, and the boattail about .8 cali- 
bers in length. Depending on the materials and 
method of construction, the best ogive will be a 
secant ogive of about 15 to 18 calibers in radius. 
Higher density lead-cored bullets maximize their 
BC's with about a 15 caliber radius while solid 
steel bullets maximize at 18 calibers. This 
dependency of best ogive radius on material of 
construction is owed to the dependency of sec- 


ee Bourrlet / Ogive Junction ae 


Center of Ogive Radius 
(exaggerated for purpose of diagram) 


aN 


68 = 90 degrees for tangent ogive 
6 < 90 degrees for secant ogive 


The position of the ogive radius center differs significantly between the tangent and secant ogives. For 
ogives of the same length, the secant ogive will have a longer radius. 
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tional density on form factor, as I mentioned 
earlier. The meplat diameter is optimal at close 
to 0.1 calibers. The maximum ballistic coeffi- 
cient will occur with a boattail angle close to 8 
degrees. Essentially, what I have described is the 
VLD design concept that Bill Davis of Tioga 
Engineering has donated to the shooting world. 
The VLD design is a very good design but one 
must closely monitor stability factors, especially 
when one is using low density materials of con- 
struction. 

I need to mention that in terms of stabili- 
ty, ballistic coefficient, and design opportuni- 
ties, a secant ogive is superior to a tangent 
ogive. These two ogives get their names from the 
geometrical definitions of a secant and a tangent. 
A secant is a line which intersects a circle at two 
points while a tangent is a line that intersects a 
circle at only one point. If one were to continue 
the radius of a bullet's ogive to make a complete 
circle and extend the bullet's bearing surface line, 
they would find that line defining the bearing 
surface will intersect the circle defined by the 
ogive at one point for a tangent ogive and at two 
points for a secant ogive. A conical ogive is a 
special case of a secant ogive where the ogive 
radius is equal to infinity. 

I believe that the tangent 
ogive has been so popular over the S) a 
years with shooters simply because 
it has a more aesthetic appearance, 
though the secant design is the performance 
winner. Until recently, only Hornady has made 
extensive use of secant ogives. One should note 
that all the modern military cannon projectiles 
(20MM to 203MM) also possess secant ogives. 
According to bullet and die makers, dies used to 
manufacture secant ogive bullets with small tran- 
sition radii between the ogive and the bourrelet 
do not exhibit long tool life; thus, explaining the 
lack of commercial secant ogive bullets. The 
junction between a secant ogive and the bourrlet 
must be sharp for the bullet performance to be 
consistent shot to shot. If this junction is not 
sharp, the air flow over the bullet can originate at 
random points along the ogive. This affects the 
location of the aerodynamic center of pressure, 
often times totally ruining the design effort put 
into the projectile to begin with. 


Bullet Desi i Dicosraitn Seesliive 


Projectile related dispersion can result from 
several sources. Some these sources are: incon- 
centric bullets and bullet jackets, initial pitch or 
yaw angular rates caused by misalignment of the 
projectile axis about the gun bore axis, dynamic 
unbalance resulting from a tilt in the projectile 
principle axis, and bore clearance owed to under- 
sized projectiles (typically encountered in cannon 
projectiles). Of course, there are other causes for 
dispersion like: barrel vibration, pointing varia- 
tions due to thermal expansion, sight error, range 
error, and cross winds, etc. PRODAS will 
compute the dispersion exhibited by a projectile 
resulting from static offset of the projectile center 
of gravity from the gun bore center line and misa- 
lignment of the projectile center of form from the 
gun bore center line. Different bullet designs will 
have different sensitivities to these misalign- 
ments. It's the projectile designer's job to mini- 
mize this sensitivity. 

Jump angle (directly proportional to disper- 


sion) in radians (8;) is calculated by the following 
equation: 


where, 


CNa = normal force coefficient 


Cy =axial drag force coefficient 

ly = transverse moment of inertia 

I, = axial moment of inertia 

do = projectile/gun misalignment (radians) 
p = rotational rate 

Cina. = Pitching moment coefficient 

m = projectile mass 

d = projectile diameter 

V = projectile velocity 

i = CG offset from bore center line 


From the relationship presented in the 
above equation, the bullet designer and gunsmith 
can do several things to reduce dispersion. The 
transverse moment of inertia should be min- 
imized. This can be done by designing shorter 
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Gyro Stability Facto 


projectiles and projectiles with longer ogive radi- 
uses, and concentrating the projectile mass near 
the projectile center of gravity. The axial 
moment of inertia is usually ignored in design 
considerations since I, is usually a factor of ten 
larger than I, for spin stabilized projectiles. 

The benchrest shooter has some control 


over 5,. Minimizing bullet runout and concen- 


Projectile Length = 
Boattail Length = 


1.5000 (in) 
8400 (in) 


2.7900 (in) 
-4500 (in) 


Ogive Length = 
Band Length = 


ici ; : _ Muzzle Velocity 2700. (ft/sec) Aircraft Vel. 0. (ft/s) 
tricity Shaving concentric case necks, and control- neue SeDSi7 Glog te) tec Tecnp: Raf se 
ling seating depth impact 5,. We can also see ‘Spin Rote Za0. (CPS) S00 (eeliberey'ray) 


that minimizing twist rates tp) will also reduce 
dispersion. This is where the so called "overstab- 
ilization" factor has its negative effect. 

The key elements of bullet design to mini- 
mizing dispersion are with the pitching moment 


coefficient (Cha) and the transverse moment of 
inertia (I). Since this term is in the denominator 
of the equation, the designer must maximize the 
pitch moment coefficient to reduce dispersion. 
This is most conveniently done by moving the 
center of gravity rearward. An adage of the bullet 
designer says: "put the mass in the ass." This is 
one reason match projectiles are hollowpoints. 
Here again, we have another major tradeoff 
between dispersion and gyro stability, since 
increasing the pitching moment decreases the 
gyro stability. A bullet designer will also have to 
deal with a major tradeoff between ballistic coef- 
ficient and dispersion. This is due to the relation- 
ship of bullet length to both ly and BC. 
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General stability output from PRODAS using the new 


Zero Index bullet as an example. 


A bullet designer's decision whether to 
design a traditional lead-cored jacketed bullet or a 
solid homogeneous bullet will be based upon 
many factors. Quite often, the required terminal 
performance and the ease and cost of manufacture 
will determine the method and material of con- 
struction. For fifty caliber bullet designers, other 
factors come into play. The lack of concentric 
jackets and the density of lead relative to the fifty 
caliber bore size has resulted in a predominance 
of solid, fifty caliber match projectiles. 


00 


1800 3600 54 
Slant Range (ft) 


The left plot show the gyro stability at various muzzle velocities for the new Zero Index bullet. The right 
plot show how the gyro stability increases as the projectile flies downrange until the sonic barrier is 
reached at 7000 feet. 
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In terms of density, copper alloys tend to 
be an ideal material of construction for fifty 
caliber projectiles. Most fifty caliber match pro- 
jectiles currently being used are either brass or 
bronze alloys. These projectiles have the prob- 
lems of severe fouling and rapid bore wear. A 
way around these problems is to use Ledloy steel 
as the material of construction and reduce the 
bullet engraving length as much as possible. The 
Bieber bore riding bullet design manufactured by 
Zero Index is an example of this type of bullet. 
This bullet currently holds the FCSA single target 
record of 4.034" and the aggregate record of 
10.85". The bullet has a .085" driving band 
measuring .511" in diameter and a bourrlet length 
and diameter of 0.7" and .502", respectively. 
Shooting this bullet in a standard .500" bore and 
.510" groove barrel results in only .085" of full 
engravement with 0.7" of length being engraved 
only .001" per side. This minimal engravement 
cuts down on bore wear. The slightly oversized 
bourrlet is engineered into the bullet to avoid any 
yaw resulting from bore clearance. 

Although the use of steel results in a loss of 
sectional density relative to copper, it doesn't 
foul. Because of the use of steel and the eight 
caliber tangent ogive, the Bieber designed bullet 
has a ballistic coefficient of only 0.68. We 
clearly saw room for improvement in the ballistic 
coefficient. A limitation in designing the new 


bullet is that it must be stable in the standard 15" 
twist. Most guns currently use a 15" twist and we 
wanted the manufacturer, Zero Index, to have a 
market where they can sell bullets. 

Using PRODAS to design a bullet is an 
iterative process. One cannot ask PRODAS to 
maximize the ballistic coefficient for a particular 
twist rate and have it produce the design in one 
pass. One must start with a good guess for a 
design and then by trial and error zero-in on the 
best design. This is not very difficult to do if one 
has a basic understanding of the principles in this 
article. 

One must choose what minimum gyro 
stability factor is acceptable. Quite often a gyro 
stability factor of 1.5 is used as a target. The 
Bieber design has a gyro stability factor of 1.42 in 
a 15" twist at standard atmospheric conditions. 
We decided that a gyro stability factor of 1.2 
would be the minimum acceptable value. This 
would give a margin of stability that would be 
useful in colder atmospheric conditions and, at 
the same time, would give us some room to 
improve the ballistic coefficient. 

After using PRODAS to analyze bullets of 
different lengths, it looked as though 2.8" in 
length would be the maximum we could use and 
still keep the gyro stability factor above 1.2. 
Using VLD design principles with a steel bullet 
of 2.79" in length did not result in satisfactory 
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Slant Range (ft) 
Left plot show the comparative drag of the old and new Zero Index designs. Actual drag can be obtained 
by multipling the drag coefficient (CX) by the bullet frontal area, the air density, and the velocity squared. 
Notice how the drag coefficient increases rapidly around the sound barrier. 
Right plot shows the simulated yaw decay with an initial one degree of muzzle yaw. According to 
PRODAS the bullet has gone “to sleep” around 500 yards. 


Mach Number 
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Old and new design Zero Index bullets 


gyro or dynamic stability. Our next adjustment 
was to increase the radius of the ogive from 15 
calibers to 20 calibers. This resulted in an 
increase in both ballistic coefficient and gyro 
stability, although we still weren't quite where we 
need to be with gyro and dynamic stability. By 
increasing the boattail angle from 9 degrees to 12 
degrees we gained the needed gyro and dynamic 
stability but lost some ballistic coefficient. By 
increasing the boattail length from .8 to .9 cali- 
bers we gained back some ballistic coefficient 
without much of a negative impact on the stabili- 
ty. This example of the iterative design process 
with PRODAS resulted in a bullet weighing 723 
grains; only a 3% increase in weight from the 
original Bieber bullet, but an increase in ballistic 
coefficient from 0.68 to 0.99, or a 45% increase. 
In a 1OMPH crosswind the old design will deflect 
63 inches over a 1000 yard range when fired at 
2700 ft/sec. The new design deflects only 40 
inches when fired under the same conditions. 
The new bullet has a gyro stability factor of 1.22 
and a dynamic stability factor of 0.98 at a muzzle 
velocity of 2700 ft/sec. While the bullet has an 
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unconventional, long 12 degree boattail, there is 
nothing arbitrary about its design. It is very close 
to the optimal design for a steel bullet in a 15" 
twist. 

With only a minimal amount of testing 
completed, the only thing we can say is that the 
new bullet is gyroscopically stable when fired 
from a 15" twist barrel. The new bullet saw some 
use in the recent FCSA National Match with good 
results, but more data will be needed before we 
know if we have a winner. The new bullet is now 
available from Zero Index, 9900 Sierra Way, P.O. 
Box 234, Kernville, CA 93238 (619-376-2040) 
for $1.50 each. Buyers must beware that this 
bullet is still considered experimental and we 
have had a few reports of excessive yaw, possibly 
resulting from muzzle brake effects. 


Details on PRODAS 


PRODAS already has a list of successes to 
its credit. Olin has used PRODAS to design pro- 
jectiles for their "Supreme" line of Winchester 
ammunition. Federal used PRODAS in develop- 
ment of their Olympic winning "Ultra-Match" .22 
caliber rimfire ammunition. Remington has used 
it in the development of their line of "Extended 
Range" ammunition. Along with these cases, 
there are a myriad of military uses of PRODAS 
for the development of cannon ammunition in 
both government and defense contractor labs. 

Since PRODAS uses a significant amount 
of empirical data collected from measurements on 
over 100 test projectiles, small errors can exist. 
Arrow Tech Associates claim that the major aero- 
dynamic forces and moments important to predic- 
tion of projectile flight behavior can typically be 
predicted by PRODAS to an error of less than 
5%. 

There are many other things which 
PRODAS can do that I haven't even mentioned. 
These other types of analyses include: fin sta- 
bilized projectiles, tracer projectiles, interior bal- 
listics, driving band wear, moving platform, and 
armor penetration. Although these additional 
analyses have use for mostly military applica- 
tions, they make PRODAS an impressive 
package. 

Now, for the punch line, PC-PRODAS 
sells for $5,000 a copy. It's a lot of money for a 
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PRODAS works for both fin- and spin- 
stabilized projectiles. 


computer program, but a good buy when you 
consider what it costs a bulletmaker to tool up for 
a new design; especially, when that new design 
might have some major flaws. I'm a believer in 
computer modeling. In my profession we use 
computer modeling to study chemical processes 
before we build a manufacturing plant. In the 
chemical manufacturing business, a $20,000 
chemical modeling program is much cheaper than 
a mistake on a $20,000,000 plant. 

Arrow Tech Associates has plans to market 
a lower cost version of PC-PRODAS to reach 
other markets such as the smaller volume bullet- 
maker. Arrow Tech plans to eliminate most of 
the military type analyses for the lower cost 
version but the important bullet flight analyses 
will remain. For the latest details on PC- 
PRODAS or the new low cost version write: Jeff 
Siewert at Arrow Tech Associates, P.O. Box 
4218, S. Burlington, VT 05406. 

The author is grateful to Jeff Siewert and 
Arrow Tech for the extensive education on bullet 
design they have provided me. 


PC PRODAS 
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25MM M791 APDS-T 


A pair of 25MM projectiles from the PRODAS library are examples of the ability of 
PRODAS to model the physical properties of complex designs. 
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Slant Range (ft) 


PRODAS will plot the dynamic stability factor as the Based on the amount of yaw at the muzzle one 
bullet flies downrange. In this case, a dynamic can predict the amount of dispersion expected 
instability problem is evident around 2000 meters. * for a particular projectile. From the yaw on 
This happens to be the trans-sonic range for this the left axis go across to the solid line then 
bullet/velocity combination. This behavior is not a down to the dashed line then right to read 
rare occurance and is useful to know for the ultra long- _ dispersion. This plot is calculated from the 
range shooter. dispersion sensitivity of the projectile. 
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PRECISION SHOOTING 
INTRODUCES 


their new binder series 


The first binders to be available will be the 1993 and 


1994 versions. 


Cover designs, done especially for this series, are by the 
well known illustrator Cheryl Turner . . . whose cartoon 
world is populated by dopey, albeit lovable ducks, birds, 
and frogs. 


There has been an ongoing series of requests for PS 
binders. This line of binders took four months from start 
to finalization; we wished to have a binder that was dif- 
ferent from everyone else. Plans are to introduce a new 
binder every November, for the following year. Cheryl 
Turner will do an individualized design each year, and 
each year’s binder will be completely different from pre- 
ceding years. Binders will be ready for shipping 
December Ist, in time for Holiday gift giving. 


Price is $13.50 each, plus $3.50 shipping and handling 
(per binder). Canada orders shipping is $5.00 per 
binder, and overseas shipping is $6.50 per binder. 


— ORDER FORM — 


Send to: — Precision Shooting Inc. 
5735 Sherwood Forest Drive 
Akron, Ohio 44319 


Name 


Address 


City State 


Indicate year wanted: 1993 1994 


Visa/MasterCard # 


Visa MasterCard Expiration date 
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